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ABSTRACT 
The Influence of Winter Social Behavior on 
the Habitat Selection and Reproductive Success 
of the Black-billed Magpie 
by 
Kerry P. Reese, Doctor of Philosophy 
Utah State University, 1982 
Major Professor: Dr. John A. Kadlec 
Department: Fisheries and Wildlife 
This study examined the influence of winter social behavior, 
particularly dominance relationships, on the subsequent nesting 
habitat selection and reproductive success of Black-billed 
Magpies (Pica ~ hudsonia) on 2 areas in northern Utah. 
Hierarchical cluster analysis ordinated the habitats available to 
breeding birds and Chi-square and Bonferoni-z statistics were 
used to determine those habitat types the magpies seemed to 
prefer. Social status was determined by observing color-banded 
birds engaged in agonistic encounters at winter bait stations. 
Social dominance was evaluated by% dyads won, not by total % 
victories. Relationships between winter social status of magpies 
and their subsequent breeding habitat use and reproductive 
performance was tested by Kenda 11 's Tau. 
xi 
Winter foraging flocks were comprised primarily of juvenile 
(1st year) birds while adults tended to remain as isolates or in 
pairs. Social status within flocks was correlated with age and 
sex; males dominated females and juvenile males dominated adult 
males. This was caused by differences in the social organization 
of adults and juveniles which created asymmetric views of winter 
food resources between male age classes. 
Breeding territories were densely packed in all habitats 
with a mean size of 0.5 ha. Date of clutch initiation was 
significantly correlated with clutch size and number of 
fledglings, with earlier nests more successful. Juveniles 
occupied marginal habitats and produced fewer offspring than 
adults. 
Within a dominance hierarchy of juvenile males, no 
significant differences in reproductive variables were detected 
except date of clutch initiation and weight of nestlings. 
Nestlings of dominant parents fledged earlier and were heavier 
than those of subordinates, which should increase post-fledging 
survival. This study has documented, for the first time in a 
free-living population, relationships between characteristics of 
nest lings and their future dominance status. Two 
characteristics, fledging date and rank (by weight) in the brood, 
were correlated with future winter dominance of juvenile males. 
The dominance status of male magpies is associated with many 
xii 
factors related to relative fitness, with hereditary components 
moderated by environmental and social factors. 
(154 pages) 
xiii 
INTRODUCTION 
Sociality is a central feature of the behavior of avian 
species. Two important social aspects of avian behavior are 
territoriality and dominance-subordination relationships. 
Intraspecific aggression, whether in the form of territoriality 
or social dominance, is primarily a behavioral response to 
competition for resources (Brown 1964). Both territoriality and 
social dominance are presumed to confer a selective advantage 
upon the individual bird. Verner (1977), among others, has 
argued that territorial behavior increases the fitness of the 
aggressive individual at the expense of less aggressive 
conspecifics. Similarly, high social status in winter flocks has 
been related, for some species, to higher overwinter survival and 
to precedence in obtaining good breeding habitat and reproductive 
opportunity (Murton et al. 1966, Fretwell 1969, 1972, Smith 
1976). 
While numerous studi es have examined territoriality, social 
dominance or floc king behavior in relation to local population 
density (Tompa 1962, Brown 1963, 1969, Murton et al. 1964, 1966, 
Brown and Orians 1970, Roell 1978, and others), very few have 
integrated breeding season territoriality and non-breeding 
dominance-subordination relationships into a complete picture of 
the annual population and social ecology of a species. Most 
studies of social dominance involve captive animals existing 
under artificial and stressful conditions. While food and water 
may be provided ad lib, spatial constraints may deter escape from 
aggressors, create aberrant relationships, or prevent alternate 
resource use (Myers and Poole 1959, Goforth and Baskett 1971, 
Berstein and Gordon 1980). Paired encounters under controlled 
conditions may reveal aspects of hierarchy formation, but provide 
little information concerning social relations in natural 
situations where animals have multiple options (Chase 1974, Syme 
1974). Captivity often masks the occurrence of social behaviors 
in the context in which they evolved. 
Carrick (1963) and Watson and Moss (1972) have successfully 
interrelated the seasonal social behavior and population dynamics 
of Australian Magpies (Gymnorhina tibicen) and Red ~rouse 
(Lagopus lagopus scoticus), respectively. However, both of these 
species are territorial throughout the year; hence the patterns 
of seasonal interrelationships cannot be extrapolated to species 
that exhibit intraflock dominance systems. Fretwell (1968, 1972) 
developed an hypothesis that related winter dominance to habitat 
suitability and previous breeding success. 
studies, he did not observe dominance 
However, during his 
hierarchies in winter 
flocks or follow individual dominant and subordinate birds 
through a yearly cycle. Samson (1974, 1976) examined seasonal 
social systems and their interrelationships in Cassin's Finches 
(Carpodacus cassinii). As in Fretwell 's work, different 
populations were studied during the breeding and non-breeding 
2 
seasons, and correlations between winter dominance patterns and 
breeding success could not be determined. Jackdaws (Corvus 
monedula) have distinct dominance hierarchies at feeding stations 
during winter (Roell 1978). Each resident pair also defends up 
to 5 nest boxes throughout the winter, but during the breeding 
season only 1 nest box is defended. Roell concluded that high 
social rank is important to Jackdaws in obtaining priority to 
nest sites. However, contrary to expectations, the dominant 
birds produced fewer young than did low-ranking birds. This may 
have been an artifact of the colony studied because the birds 
nested in identical nest boxes and food was unusually abundant. 
Goforth and Baskett (1971) found that dominant pairs of captive 
Mourning Doves (Zenaida 
reproductive efforts and 
macroura) were more successful in 
fledged more young per nest than 
subordinate pairs. The influence of spatial constraints on the 
birds was not assessed. To date, avian ecologists have not 
adequately linked winter flock social status to subsequent 
breeding behavior and reproductive success of free-living 
individual birds. This study attempts to provide such a link by 
examining the breeding biology and winter social ecology of 
Black-billed Magpies (Pica pica hudsonia), a conspicuous, 
abundant, omnivorous bird that is permanently resident over much 
of its range (Bock and Lepthien 1975). 
Little is known about the breeding biology, winter flocking 
patterns and sociality of Black-billed Magpies. The species is 
3 
evidently not as highly territorial as some other passeri ne 
species (Linsdale 1937) and may, under certain conditi ans, 
display no territorial behavior at a 11 (Erpino 1968b). The 
influence of territorial behavior, when it occurs, on local 
breeding density i S unknown. Linsdale (1946) reported that 
suitable habitat available to magpies never appeared to be 
saturated with breeding birds, which may indicate that local 
population density is regulated by events in the non-breeding 
season. However, non-breeding individuals, particularly 
first-year birds (which are physiologically capable of breeding) 
are commonly observed (Linsdale 1937, Erpino 1968b, 1969). Adult 
animals, including passerines, are usually dominant to subadults 
(Wilson 1975). If magpies follow this pattern, perhaps there is 
a social dominance factor prohibiting breeding by most first-year 
males. 
After nestling magpies fledge, the birds form flocks of 8 to 
50 birds until the next breeding season (Linsdale 1937). Data 
from stomach contents (Kalmbach 1927) and weights of live-trapped 
birds (Todd 1968) suggested that winter food supply could be a 
factor limiting population density. If winter food is a limiting 
factor, one would anticipate some form of competitive interaction 
and, possibly, a social hierarchy during this season (Lockie 
1956). Individual magpies displace one another at carrion food 
sources (pers. observation) indicating that some form of 
dominance-subordination does exist within magpie flocks. The 
4 
social organization, composition and stability of winter flocks 
are, however, unknown, as are any relationships between the 
social patterns of the breeding and non-breeding seasons. 
My research was intended to clarify relationships between 
the winter social patterns and relative fitness of Black-billed 
Magpies through determination of 1) social organization of winter 
flocks in relation to individual status and survival, 2) breeding 
season behavior, reproductive success and factors limiting 
breeding density and success, and 3) relationships between winter 
social status and subsequent breeding behavior and success of 
individual birds. 
5 
METHODS 
Study Areas 
Research was conducted on two sites in Cache County, Utah 
from April 1978 to August 1980. One area of 156 ha was located 
southeast of Millville, Utah, latitude-longitude 41° 41'-111° 50' 
(Figur e 1). Elevation ranged from 1400 m on the valley floor to 
2000 m along the western slopes of the Bear River range of the 
Wasatch Mountains. Approximately 50% of the area was on the 
valley floor and low benches with habitats of pasture, farmland, 
orchards and riparian vegetation. The remainder was sagebrush 
(Artemesia tridentata) covered benches; big-toothed maple (Acer 
grandidentata) canyons; and juniper (Juniperus osteosperma and J. 
scopulorum), sagebrush and talus slopes. 
The second study arP.a was 26 km north of the first and 0.5 
km west of Richmond, Utah, 41°55'-111°50' (Figure 2). This site 
was flat , ranging from 1350 to 1390 m in elevation, and 
encompassed 287 ha of farm and pasture lands, riparian vegetation 
and small stands of hawthorn (Craetegus spp) and cottonwood 
(Populus spp). 
Trapping and Marking 
I trapped Black-billed Magpies during three periods, from 
April to July 1978, December 1978 through July 1979, and December 
1979 to June 1980. Circular funnel traps were constructed after 
Al sager et al. (1972), and several were modified by cutting the 
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Figure 2. Map of the Richmond study area in northern Utah. 
UTAH 
500m 
6 WINTER ROOST 
o FLOWING WELL 
• BUILDING 
. .................... . 
,-4EDIUM DUTY ROAD 
LIGHT DUTY ROAD 
UNIMPROVED DIRT ROAD 
RAILRO.AD RACKS 
STREAM 
,. ... ___ .....................  
INTERMITTENT STREAM 
funnel through the top of the trap. Each trap was pre-baited for 
2 to 4 days prior to trapping to allow the birds to habituate to 
the trap. I then trapped for 3 to 5 days, morning and/or 
evening. I repeated the sequence every 2 to 3 weeks. Traps 
remained in the field throughout the trapping periods. 
Each magpie received a USFWS aluminum band and a unique 
combination of 3 colored plastic bands (2 bands per leg) which 
were glued shut after the 1978 season. Morphometric data 
recorded included weight to the nearest g on a 300 g Pesola 
scale, tail length from the uropygial gland and wing chord to the 
nearest mm, tarsus length and culmen length and depth to the 
nearest 0.1 mm with calipers, and fat content class after Helms 
and Drury (1960). All birds were aged as either adult or 
juvenile (less than 1 year) after Erpino (1968a) and Baeyens 
(1979). 
Beginning in 1979, sex of all trapped birds was determined, 
usually through laparotomy. Magpies were anesthetized with 
methoxyflurane and laparotomized following Risser (1971). During 
the nesting season, females with brood patches were not 
laparotomized. 
Winter Flock Activity and Habitat Use 
Winter flock activity and habitat use were assessed by 
conducting weekly transects from January through March. 
Prescribed routes were followed either on foot or by vehicle. 
9 
Flocks and single birds were observed with a 15-45x spotting 
scope or binoculars, and data recorded on the following: date, 
hour, temperature, cloud cover, wind, flock size, flock activity, 
habitat type, and location. Winter population size was estimated 
from these transects by the method of bounded counts (Regier and 
Robson 1967). 
Agonistic Behavior 
From January through mid-March of 1979 and 1980, I observed 
color-banded Black-billed Magpies engaged in agonistic encounters 
with both banded and unbanded conspecifics. Beef bones or 
portions of Black-tailed Jackrabbit (Lepus californicus) 
carcasses were provided such that only a single bird could feed 
at a time. Two primary feeding stations were established on each 
study area, with seieral other stations observed infrequently. 
Observations were conducted with a spotting scope or binoculars 
from either a vehicle or small cabin. Ten to 12 hrs per week 
were spent on these observations on each area. The day and hour 
intervals were selected randomly for half the observation hours 
and half were selected during the first 3 hours of daylight to 
maximize the number of birds observed. 
At quarter-hour intervals (4 times per hour) the number of 
magpies present was recorded. The remainder of the time I 
watched for agonistic encounters involving at least 1 banded 
bird. For such encounters I recorded: time, identities of the 
10 
participants, behavior of each bird, the initiator, winner and 
loser, distance between the participants at initiation and the 
closest distance between the birds during the encounter, and 
post-interaction activity of both birds. Encounters were also 
infrequently observed in non-foraging situations. These appeared 
to involve perch sites and the same data as above were recorded. 
No differences in the types of agonistic behaviors at or away 
from food were noted. 
Territorial Behavior and Reproductive Data 
From February through March of 1979 and 1980, magpies were 
observed for indications of territorial behavior, i.e., 
aggressive encounters away from food, vocalizations, displays and 
perching in prominent positions. Prior to commencement of each 
nesting season, all old magpie nests were located and recorded on 
maps of each area. Searches for active nests began in late 
February and locations of possible new nests were plotted on maps 
as were any changes in old nests. Nest contents were inspected 
at 3- to 7-day intervals from mid-March until the fate of each 
nest was determined. Data were collected on the progression of 
nest construction, clutch initiation and size, depredation and 
abandonment, renests, hatching date, brood reduction and fledging 
success. 
Nestlings were "banded" with pipe-cleaners and weighed every 
3 to 7 days. At 18 to 21 days each nestling was banded as 
11 
described above. After this age nestlings were likely to hop 
from the nest as I approached and be exposed to increased 
mortality. To avoid this, very few data were collected on older 
nestlings. The continued presence of nestlings was ascertained 
from behavior of parents or from observation of nestlings sitting 
on the rim or dome of nests. Fledging dates obtained were 
accurate to within 3 days. 
Banded magpies breeding on the areas were identified during 
nest defense displays, or, in some cases, by observation of birds 
entering or leaving nests. For nests not parented by banded 
birds, ages of many of the birds were determined from wing and 
tail characteristics viewed during nest defense. Many magpies 
displayed from 1 to 2 m away from me, and the primaries and 
rectrices were easily classed as those of adult or juvenile after 
Erpino (1968a). 
Vegetation and Nest Site Data 
To facilitate vegetation analyses, maps of each area were 
overlaid with a grid of 0.25 ha plot size. Ten percent of the 
plots (115 at Richmond, 63 at Millville) were randomly selected 
for analysis. The southwest corner of each plot served as the 
center of a 0.25 ha (28 m radius) circular plot. Data collection 
followed Grainger (1978). Variables measured and the methods 
used are listed in Table 1. Values recorded in percent were 
estimated over the entire plot, not through a series of quadrats. 
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Table 1. Variables, unit of measurement and measurement method. 
Unit of 
Variable measurement 
Total grass cover % 
Total forb cover % 
Bare ground % 
Rocks or pavement % 
Canopy cover of individual 
shrub species % 
Canopy cover of individual 
tree species 
Total shrub cover 
Total canopy cover 
Height of ground cover 
Height of shrubs 
Height of trees 
Tree density 
Patch size 
Slope 
Aspect 
Elevation 
% 
% 
% 
cm 
m 
m 
no. 
square m 
% 
degree 
m 
Circumference breast height 
(cbh) of 10 trees closest 
to center of plot 
Basal area of trees 
cm 
square m 
Method 
ocular estimate 
ocular estimate 
ocular estimate 
ocular estimate 
ocular estimate 
ocular estimate 
sum of individual shrubs 
sum of individual trees 
mean of 10 measurements 
mean of 10 measurements 
clinometer 
enumeration 
ocular estimate 
clinometer 
compass 
topographic map 
tape 
computed from cbh 
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Areas surrounding active magpie nests were analyzed in 
greater detail. The nest location served as the center of a 0.25 
ha circular plot, and the same variables as in Table 1 were 
measured along with additional variables of Table 2. To compare 
nest and non-nest plots, plots without nests, but with trees 
suitable for nesting, were selected randomly and the identical 
variables measured. An index of the amount of vegetative cover 
surrounding each nest was derived by summing the percent of the 
nest visible from 5 paces along the cardinal directions. Percent 
nest visibility could range from Oto 400. 
Data Analysis 
All data were analyzed with either a VAX 11/780 computer or 
a TI Programmable 59 with a PC-lOOA printer. Most of the 
analyses on the VAX used Statistical Package for the Social 
Sciences (SPSS) developed by Nie et al. (1975). Parametric 
statistics followed Steel and Torrie (1960); nonparametric 
followed Hollander and Wolfe (1973) . Significance levels will be 
indicated if different from 0.05. The study areas were analyzed 
separately and pooled where differences were non-significant. 
They are presented individually where significant differences 
existed. 
Winter flock activity and habitat use were analyzed by 
contingency table and Bonferoni-z statistics (Neu et al. 1974). 
Cole 1 s (1949) Coefficient of Association was used as an index of 
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Table 2. Variables, unit of measurement and measurement method of 
additional data collected at nest sites of Black-billed 
Magpies. 
Unit of 
Variable measurement Method 
Tree species species 
Distance - nest to water m rangefinder 
Distance - nest to closest foraging 
area m rangefinder 
Distance - nest to second closest 
foraging area m rangefinder 
Distance - nest to winter roost m rangefinder 
Distance - nest to nearest active 
nest m rangefinder 
Distance - nest to nearest old nest m rangefinder 
Distance - nest to nearest potential 
nest site m rangefinder 
Height of nest m tape 
Number of old nests in patch no. enumeration 
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flock membership stability. 
Social interactions of magpies at winter bait stations were 
analyzed through pairwise won-lost records of both 
banded-unbanded and banded-banded dyads. Only data from dyads of 
banded birds were used to determine social dominance. Social 
dominance was evaluated by% dyads won, not by% total victories. 
Percent dyads won is a more appropriate scale because it is not 
influenced by large numbers of victories over 
total victories may be. 
1 opponent as 
Non-nest site vegetation data were used to determine 
objectively the habitat types available to magpies for nesting. 
Hierarchical cluster analyses (Marshall and Romesburg 1977) of 
the data using 1) average Euclidean distance, 2) correlation 
coefficients, 3) 0.5 average Euclidean distance squared, 4) Bray 
and Curtis method, and 5) Ward's minimum variance all presented 
very similar patterns in cluster membership. Clusters based on 
average Euclidean distance were chosen for the final habitat 
ordination. By using the CLUSTID program of Marshall and 
Romesburg (1977), vegetation characteristics of each nest site 
were compared to each habitat cluster, and the nest site was 
assigned to the habitat cluster it most closely resembled. 
Distribution of nest placement among habitats was analyzed by 
Chi-square and 95% Confidence Intervals (CI) were established 
with Bonferoni-z statistics (Miller 1966, Roscoe and Byars 1971, 
Neu et al. 1974). 
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To evaluate which characteristics of the habitats may have 
been important to the magpies in selection of breeding sites, 
stepwise Discriminant Function Analysis (DFA) of nest and 
non-nest sites was conducted (Cooley and Lohnes 1971, Klecka 
1975). To meet the assumptions of DFA, variables were tested for 
normality using Chi-square goodness-of-fit tests. Non-normal 
variables were transformed by square-root or natural logarithms 
and the resulting distributions further tested for normality. 
Residual non-normally distributed variables were eliminated from 
further analysis. Homogeneity of variances were assessed for 
each variable in both groups by F-tests. For variables with 
equal group variances, univariate comparisons (t-tests) were 
computed with pooled variance estimates. Separate variances were 
used when unequal group variances occurred. Variables were 
entered into DFA only when significant (p<0.10) between 
and not intercorrelated (r<0.75) with other variables. 
groups 
This 
eliminated redundant variables and those not able to discriminate 
nest from non- nest sites. 
Discriminant Function Analysis produced a linear equation 
which maximized differences between the nest and non-nest groups 
(James 1971) and distinguished the discriminating variables 
(Cooley and Lohnes 1971). For additional information on DFA 
consult Cooley and Lohnes (1971), Klecka (1975), Grainger (1978), 
Anderson (1981), Johnson (1981) and Williams (1981). 
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Means for dates of first egg and hatching, clutch size, 
number hatched and number fledged were compared between years and 
study areas by t-tests. Areas and/or years not different were 
pooled. Each of the above reproductive variables was tested for 
differences among habitat types by Analysis of Variance and Least 
Significant Difference. 
Relationships between winter social status of magpies and 
their subsequent breeding habitat use and reproductive 
performance were tested by Kendall's Tau. Social rank (% dyads 
won) was the independent variable. 
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RESULTS 
Trapping and Banding 
Thirty adult, 105 juvenile and 393 nestling 
Magpies were banded (Appendix Table 38). 
Black-billed 
The age 
(adult:juvenile) and sex (male:female) ratios of birds of known 
age and sex were 1:3.5 and 1.15:1, respectively. Laparotomies 
were performed during winter on 81 adult and juvenile birds with 
2 (2.5%) fatalities, both apparently due to anesthesia overdose. 
Winter Flock Activity and Habitat Use 
Population size at Millville was estimated at 31 and 60 for 
1979 and 1980, respectively, with corresponding 90% confidence 
intervals (CI) of 30-39 and 44-188. These estimates were 
compared 
roosts. 
to the number of magpies observed flying to and from 
Roost counts at Millville tallied at least 33 magpies in 
1979 and at least 53 in 1980, close agreement with the point 
estimates. The Richmond population was estimated at 110 and 96 
during 1979 and 1980, respectively (90% CI of 85-310 and 80-224). 
Corresponding roost counts totaled at least 69 and 101 birds on 
the area. 
The roost at Richmond was at an elevation of 1355 m along 
City Creek (Figure 2). It consisted of a thick stand of hawthorn 
trees 4.5-5.5 m tall covering approximately 0.12 ha. The 
Millville roost was at 1875 m on the western slopes of the 
mountains (Figure 1) and was composed of a mixture of Douglas fir 
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(Pseudotsuga menziesii), junipers and mountain mahogany 
(Cercocarpus ledifolius) in a sheltered ravine. 
Depending on cloud cover and weather conditions, magpies 
began leaving roosts by 15 to 5 minutes prior to official 
sunrise. They post-roosted by flying in small groups of 1-10 to 
the tops of nearby dead or leafless trees. After 5-15 minutes of 
post-roost, magpies dispersed over the areas in foraging groups 
of 1-20 birds. 
Winter habitat types were classified by major vegetation and 
land use . Six and 5 habitats were recognized at Millville and 
Richmond, respectively (Table 3). On the Millville area, magpies 
utilized different habitats for different purposes (Table 4). 
Pastures with stock and roadsides were used more often than 
expected for foraging (Table 5). Foraging magpies used sagebrush 
and juniper habitats less often than expected. Magpies utilized 
deciduous vegetation more than 
agricultural fields, juniper and 
(Table 5). Other activities, 
construction, occurred more often 
vegetation (Table 5). 
expected for resting, and used 
sagebrush less than expected 
especially courtship and nest 
than expected in deciduous 
Black-billed Magpies did not utilize habitat 
to occurrence on the Richmond area (Table 4). 
in proportion 
Foraging birds 
used pastures with stock more than expected and agricultural 
fields less than expected (Table 5). Resting magpies utilized 
trees and shrubs more than expected, and agricultural fields and 
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Tab1e 3. Habitat types avai1ab1e to wintering B1ack-bi11ed Magpies 
at study sites in northern Utah. 
Mi11vi1le Richmond 
Habitat type #ha proportion #ha proportion 
Agricu1tura1 field 47 0.301 220 0.766 
Pasture with stock 5 0.032 21 0. 073 
Roadside 10 0.064 27 0.094 
Juniper trees 46 0.295 
Deciduous vegetation a 12 0.077 
Sagebrush-grasses 36 0.231 
Shrubs 10 0.035 
Treesb 9 0.032 
Tota1 156 287 
aDeciduous vegetation consists of boxelder (Acer negundo), maple, 
hawthorn, chokecherry (Prunus virginiana), apple (Malus spp. ), 
etc . See Tables 18 and 19 for complete 1ists of tree species. 
bTrees include both deciduous and coniferous vegetation on the 
Richmond area. 
21 
Table 4. Relationship between Black-billed Magpie winter activity 
and habitat use on 2 study areas in northern Utah, 1979 
and 1980 combined. 
No. of birds observed at Millville 
Habitat (Mnemonic) Foraging Resting Othera 
Agricultural field (AF) 61 5 21 
Pasture with stock ( p) 50 2 
Roadside (R) 28 9 l 
Juniper trees ( J) 28 28 19 
Deciduous vegetation (DV} 21 140 45 
Sagebrush-grasses (SG) 27 4 6 
2 X =230.5, p<O. 0001 
No. of birds observed at Richmond 
Habitat (Mnemonic) Foraging Resting Other 
Agricultural field (AF) 213 30 12 
Pasture with stock ( p) 97 29 6 
Roadside (R) 49 4 0 
Shrubs (Sh) 21 146 25 
Trees (T) 6 193 27 
2 X =502.3, p <O. 0001 
aOther includes courtship, nest buildling and unknown. 
22 
Table 5. Chi-square analysis and 95% confidence intervals of winter 
habitat use by Black-billed Magpies on the Mi llville and 
Richmond study areas, 1979 and 1980 combined. 
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Habitat 95% confidence interval for use by activity at Millvillea 
M . b nemon,c Foraging Resting Other 
AF 0.203.:5p1::0.365 EC 0.000 ::P1::0.058 L 0. ll2 ::P1::0,340 E 
p 0.157::P2::0,309 M 0.000::P2::0,032 E O.OOO::P2::0.039 E 
R 0.070::P3::0, 190 M 0.007::P3::0,089 E _ 0. OOO::P3::0. 039 L 
J 0.070::P4::0, l90 L 0. 081::P4::0.217 L 0.094::P4::0,314 E 
DV 0.045::P5::0,l51 E 0.661 ::_P5::0,829 M 0.347::P5::0.620 M 
SG 0.066::P6::0,l86 L 0.000::P6::0,049 L 0.000::P6::0,l31 L 
2 X =315.4, p<0.001 2 X =1186.0, p<0.001 2_ X -219.2, p<0.001 
Habitat 95% confidence interval for use by activity at Richmonda 
M . b nemonic 
AF 
p 
R 
Sh 
T 
Foraging 
0.487~p,!:i0.617 L 
0.194~p2~0.308 M 
0.083~p3"~0.171 E 
0.024~p4~0.171 E 
O.OOO~p5~0.032 E 
x2=202.9, p<0.001 
Resting 
0.041::;p,!:0, 109 L 
0. 039~Pt::O. l 05 E 
0.000~p3~0.023 L 
0.30l ~p4~0.425 M 
0.416 ~p5~0.544 M 
2 . 
X =4029.3, p<0.001 
aObserved data for each activity in Table 4. 
bSee Table 4 for habitat types . 
cM - indicates used more often than expected, E - indicates used in 
proportion to availability, L - indicates used less than expected. 
roadsides less than expected (Table 5). Data on other activities 
were insufficient for analysis. 
Winter Flock Composition and Stability 
Mean size of observed flocks was 2.4:_3.ll(s.d.) with a range 
of 1-33 birds (Figure 3). These data could not be used for 
composition and stability analysis because color bands were 
rarely visible at long distances. The composition and stability 
of winter flocks were determined from birds sighted together at 
bait stations. 
Single age groups, primarily juveniles, occurred in 56% of 
observed groups (Table 6). This was not different than expected 
if the birds flocked randomly with respect to age (Binomial Test, 
Large Sample Approximation (LSA), B*=0.526, p>0.2981). Single 
sex groups occurred in 59% of the groups (Table 6). This was 
significantly greater than expected (Binomial Test, LSA, 
8*=2.878, p<0.0021). Adult males occurred at bait sites alone, 
or with 1 other unbanded bird (probably females), more often 
(42%) than did juvenile males (31.7%, Binomial Test, LSA, 
B*=l.56, p=0.0588). 
Cole's Coefficient of Association measured individual pair 
stability which should be large 
composition was stable. As Table 
demonstrated little stability. 
(approaching 1.0) if flock 
7 shows, dyads of magpies 
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Figure 3. Size and cumulative % of winter flocks of Black-billed Magpies 
observed on systematic survey routes over 2 study areas in 
northern Utah, 1979 and 1980 combined. 
Table 6. Composition of winter flocks of Black-billed Magpies 
on both study areas, 1979 and 1980 combined. 
Sex-age 
groupa No. groups % Mean size 
JM 27 45.8 2.1 
JF 0 
AM 0 
AF 0 
J & AM 8 13.6 2.5 
J & AF 0 
JM & F 5 8.5 2.6 
JM & AF 9 15.2 2.4 
AM & JF 0 
AM & F 1 1. 7 2.0 
Others 9 15.2 2.4 
Total 59 2.3 
aJ - juvenile, A - adult, M - male, F - female 
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Table 7. Stability of dyads of Black-billed Magpies that 
occurred 2 or more times as measured by Cole's 
Coefficient of Association. 
No. of No. of Mean coefficient 
Area Year birds d~ads ±s.d. 
Millville 1979 14 16 0.30±0.191 
Richmond 1979 2 1 0.13 
Millville 1980 14 24 0.17±0.085 
Richmond 1980 22 39 0.17±0.085 
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Behavior at Artificial Feeding Stations 
On most occasions 3-5 magpies used the feeding stations at 
any time. Even when 15+ magpies were present, usually only 1 
bird fed at a time while the remainder foraged or sat nearby. As 
1 bird finished and left the bait, another fed until supplanted 
or satiated. Flocks remained at bait stations for up to 30 
minutes. 
Behaviors of magpies that initiated agonistic encounters at 
bait sites were grouped into 5 categories: supersedence, pecking 
attack, ground approach, wing flirt and other, which included 
unknown (Table 8). Respondent behaviors were grouped into 7 
classes; 2 escape behaviors, 4 resistance behaviors and other 
(Table 8). Appendix Table 39 provides precise definitions of 
these behaviors. 
Supersedence and pecking attack were the most frequent 
agonistic behaviors, accounting for 72.5% of initial behaviors 
(Table 8). Ground escape was the most frequently (70.2%) 
observed response of attacked birds. Initiating magpies won 1073 
(89.4%) encounters with the irnnediate escape of the respondent. 
Resistance to the initiator occurred in 115 (9.6%) encounters, 
and the initiator won 15 of these. Initiators won 90.7% of all 
encounters, but when respondents resisted, initiators won only 
13.0%. 
Magpies that won fed after 95.6% of the encounters (Table 
9). Losers usually (52.7%) stayed close by the bait (within 5 m) 
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Table 8. Initiator and respondent behaviors of Black-billed Magpies at winter bait stations in 
northern Utah, 1979 and 1980 combined. 
Initiator Ground 
behaviora esca~ 
Supersedence 265 
Pecking attack 358 
Ground approach 218 
Wing flirt 1 
Other 0 
Total 842 
% respondent 
Behaviors 70.2 
Aerial 
escape 
166 
46 
19 
0 
0 
231 
19.2 
Res2ondent behavior 
Pecking Wing 
attack Fight flirt 
8 4 4 
3 12 2 
76 4 0 
2 0 0 
3 1 0 
92 21 6 
7.7 1. 7 0,5 
aSee Appendix B for definitions of behaviors. 
a 
Ground Number 
~roach Other Total % successful 
0 2 449 37.4 433 
0 0 421 35. 1 415 
2 4 323 26.9 238 
0 0 3 0.3 1 
0 0 4 0.3 1 
2 6 1200 1088 
0.2 0.5 
% 
96.4 
98.6 
73.7 
33.3 
25.0 
N 
I.O 
Table 9. Behaviors of Black-billed Magpies immediately after 
agonistic encounters at winter bait stations. 
Behavior of winner Freguenct % 
Feeds on bait 1147 95.6 
Stays near bait, does not feed 33 2.7 
Leaves area within 5 sec 13 l. l 
Reinitiates encounter 4 0.3 
Unknown 3 0.3 
Behavior of loser Frequency % 
Leaves area within 5 sec 376 31. 3 
Stays near bait 632 52.7 
Feeds on bait 189 15.7 
Reinitiates encounter l 0. l 
Unknown 2 0.2 
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or left the area (31.3%). Many of the birds that lost encounters 
and waited for the winner to finish feeding subsequently fed. 
Dominance Status 
Results of agonistic encounters among 75 Black-billed 
Magpies 
Appendix 
at winter feeding stations for each year and area are in 
Tables 40-43. Because these include dyads of 
banded-unbanded birds, interpretation of the behaviors in 
relation to age and sex classes is impossible. All following 
analyses of encounters use only dyads in which both magpies were 
color-banded. This reduced the data base to 52 magpies and 282 
encounters (Tables 10-12). No data are presented for Richmond 
1979 because I observed no encounters between banded birds during 
that winter. 
Males of both ages dominated females and won 94.1% of 
intersexual encounters and 95.8% (23/24) of dyads observed (Table 
13). One adult female won all 4 encounters with a juvenile 
female, while adult males won only 20% of encounters and 14.3% 
(3/21) of dyads with juvenile males (Table 13). These results 
were consistent between years and study areas as Tables 10-12 
reveal. The age/sex class hierarchy at winter feeding stations 
was juvenile male, adult male, adult female and juvenile female. 
There were no differences in weight, wing chord or culmen length 
between age classes of males or age classes of females (Reese and 
Kadlec in press). Males were larger than females in these 
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Table 10. Outcomes of agonistic encounters among male Black-billed 
Magpies at winter bait stations, Millville 1979. 
Loser 
vJi nner a 055 056 059 057 051 054 037 
055 J l 3 4 
056 J 2 l 
059 J 3 
057 A 1 4 
051 J l 
054 J 2 
037 J 
aJ - juvenile, A - adult 
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Table 11. Outcomes of agonistic encounters among Black-billed 
Magpies at winter bait stations, Millville 1980. 
Loser 
Winner a 586 620 146 588 080 094 074 247 519 057 037 156 055 246 556 564 196 296 
586 JM 
620 JM 
146 JM 2 5 4 
588 JM 2 
080 JM 
094 JM 7 4 2 
074 JM 2 2 2 
247 JM 3 2 
519 JM 
057 AM 
037 AM 
156 JU 
055 AM 
246 JM 
556 JU 
564 JU 
196 AF 
296 JM 
587 JF 
062 AF 
aJ-juvenile, A-adult, M-male, F-fema1e, U-unknown. 
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587 062 
4 
4 
Table 12. Outcomes of agonistic encounters among Black-billed 
Magpies at winter bait stations, Richmond 1980. 
Loser 
Winw'~ll91~099130fil~~139119fil119 968136599594fil~~l971 31601~~~ 
181 JH 
191 JH 14 8 
143 JH 
099 JH 
130 JH 15 
111 JH 
101 JH 
na J~ 
139 JM 
119 JM 
618 JM 
119 JU 
968 AF 
136 Jt1 
199 AM 
194 AH 
611 AF 
616 Jf 
136 JH 
197 JU 
131Ar 
601 Jf 
174 JF 
611 JH 
611 Jf 
11J-juven1h, A-adult, M-male, F-f~le, U-unknO'liffl, 
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Table 13. Ratio of wins to losses between age and sex classes of 
Black-billed Magpies. 
Male:Female Female 
Adult Juvenile Total 
Male n=3 n=7 n=lO 
Adult l : 1 5: 1 6:2 
Juvenile 17:0 25: 1 42: 1 
Tota 1 18: 1 30:2 48:3 
Wilcoxon Rank Sum (WRS), LSA, W*=-4.218, p<0.0002 (% total wins) 
WRS, LSA, W*=-4.216, p<0.0002 (% dyads won) 
Adult male:Juvenile male 
Record vs No. dyads with % dyads won vs 
Adult male juvenile males juvenile males juvenile males 
057 (1979) 6:8 5 40 
057 (1980) 1 : 5 5 20 
037 2: l 0 5 0 
055 1: 3 2 0 
594 0:8 2 0 
599 0:6 2 0 
Total 10:40 21 14 
WRS, LSA, W*=-2.639, p<0.0043 (% total wins) 
WRS, LSA, W*=-5.747, p<0.0002 (% dyads won) 
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variables (p<0.001) which may help to explain male dominance. 
There was also a positive correlation between body weight and % 
dyads won for 19 juvenile males (r=0.516, df=l7, p<0.025). The 
apparent dominance of juvenile males over adult males will be 
addressed below. 
No birds were observed in poor physical condition, or with 
less than a normal, minimum amount of interfurcular fat. 
Variations in fat class were probably influenced more by time of 
day than by physical condition. Three birds were classed as 
having O interfurcular fat. These were ali females trapped on 29 
March 1979 with large developing follicles. Fat class and 
dominance were not related. 
Territory Establishment 
From January through March of both years, I spent 119 hr 
observing the territorial, courtship and nest-building behaviors 
of Black-billed Magpies. They began establishing nesting 
territories in late January and early February. Territorial 
defense was weak and physical defense of territory was rarely 
observed. Frequent territorial behavior was limited to tree-top 
sitting, i.e., magpies, alone or in pairs, would perch at the 
highest point in a tree, which functions in visual advertisement 
of ownership (Baeyens 1979). Birds occasionally called from this 
position, and, at times, vocalizing birds appeared to answer one 
another from their respective perches. During 1979, I first 
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noted tree-top sitting at Millville on 3 February, and at 
Richmond on 8 February. I first saw individual courtship 
behaviors, strutting, wing-flirting and short chases, on 8 
February and 16 February at Millville and Richmond, respectively, 
although birds may have initiated these behaviors earlier. 
During 1980 I watched for tree-top sitting more intensively and 
first noted it on 18 January and 17 January at Millville and 
Richmond, respectively. I saw courtship behavior several days 
later, on 23 January at Millville and 19 January at Richmond. On 
both areas during both years, construction of the earliest nests 
began during the first week of February. Most nests, however, 
were begun during the last week of February or first week of 
March. 
I seldom saw other forms of territorial defense. Magpies 
which foraged further than 35-45 m from active nest sites 
provoked no territorial responses from nest owners. Neighboring 
pairs generally did not forage near other nests while owners were 
present. In 119 hr of observation, I noted only 22 occasions 
when birds approached closer than 30 m to nest sites while owners 
were present. On 12 (54.5%) occasions the owners attacked and 
chased the intruder from the immediate area. The territory owner 
always ceased chasing when the intruder was no farther than 50-60 
m from the nest. 
To stimulate territorial encounters artificially, a caged 
female (BW) was introduced onto 2 territories on 29 April 1980 (a 
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caged male was unavailable). Both nesting females had completed 
clutches no more than a week earlier and both males had been 
active in nest construction and were in attendance. At 6:20 am 
BW was placed 30 m from nest 140R. The nesting male courted the 
"intruding" female until his mate arrived and he left with her. 
A second male from a nearby nest then approached BW and also 
courted her. Both birds from 140R returned after several 
minutes, perched within 2 m of the nest and watched. When the 
second male received no response from BW he left. The 140R pair 
generally ignored the caged female for another hour until the 
140R female attempted to eat some scraps of food at the corner of 
the cage. At 8 :00 am the caged female was relocated to within 15 
m of another nest. For over 1 hr this mated pair showed no 
response to BW and she was removed. The weak responses of both 
territorial owners may have been due to the gender of the 
introduced bird, to the relative lateness in the breeding season 
or to the overall apparent lack of rigorous defense of territory 
exhibited by these birds. 
Regardless of the mechanism of territory establishment used 
by magpies, their nest sites should be well-spaced throughout the 
available habitat if they . do avoid close proximity to 
conspecifics. There were no significant differences in internest 
distances between years on either area; therefore data for years 
were combined. The mean internest distance on both areas was 
greater than the mean distance to the next possible nest site 
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(Table 14). In addition, one half of the mean internest distance 
approximates the 30-40 m radius of intolerance described above. 
These observations suggest that Black-billed Magpies defend 
a small area in the immediate vicinity of the nest, and, in 
general, tend to avoi ct one anothers' nest sites based on 
advertisement rather than active displays or encounters. Nests 
were spaced throughout the available habitat in relation to other 
nesting pairs. 
Available Breeding Habitats 
Hierarchical cluster analysis of randomly selected 0.25 ha 
plots ordinated the habitats available to breeding magpies. This 
analysis was limited to plots with woody vegetation suitable for 
nesting. Only 19 ha (12.2%) of the total area at Millville and 
only 24.6 ha (8.6%) of the Richmond area were nesting habitat. 
Five habitat types were recognized on each study area 
(Tables 15 and 16). Elevation, canopy species, patch size, slope 
and percent bare and/or rock created the gross features of 
habitats at Millville. At Richmond, vegetation features of 
canopy species, tree height, patch size and percent canopy and 
shrub cover determined habitat clusters. As Figures 4 and 5 
illustrate, the divisions of the hierarchical analyses could have 
been placed to create more or fewer habitat clusters. However, 
after reviewing all 
habitats presented 
sites within the various clusters, the 
in Tables 15 and 16 were recognizable in the 
39 
Table 14. Distances to nearest active nest and nearest possible nest site from active nests 
of Black-billed Magpies on 2 study areas in northern Utah. 
Area and year 
Mi 11 vi 11 e 1979 
Mi 11 vi 11 e 1980 
Total 
Richmond 1979 
Richmond 1980 
Total 
Mean internest 
n distance (m) t s.d. 
30 
45 
75 
66 
58 
124 
80. 5±6. 19 
79.9±6.88 
79.7±4.79 
54.3±6.28 
68. 5± 11. 27 
61. 1±6. 33 
Mean distance (m) to nearest 
possible nest site± s.d. 
16.5±3.11 
11.8±1.63 
13.7+1.59 
23.4±4.41 
27.3±5.25 
25.3±3.43 
t value, df. 
and p value 
t=13,75, df=74 
p<O. 001 
t=6.48, df=123 
p<0.001 
Table 15. Habitat types available to breeding Black-billed Magpies on the Millville study area. 
Habitat (Mnemonic) 
Shelterbelt, Riparian, 
Orchard (SRO) 
Proportion of available 
breeding habitat 
Juniper-Maple-Sagebrush 
bench (JMS) 
Low elevation Juniper-
Sagebrush slopes (LJS) 
Middle elevation Juniper 
slopes (MJS) 
Mountain Mahogany (MM) 
0.329 
0. 171 
0.290 
0.184 
0.026 
Distinguishing characteristics 
Boxelder, chokecherry, willow (Salix spp.) patches 
and small fruit orchards interspersed through-
out agricultural fields, 1400-1465 m 
Junipers and big-toothed maple patches distributed 
among sagebrush, 1450-1525 m 
Junipers and sagebrush, 15-20% slopes, 30% bare 
and/or rocks, 1500-1615 m 
Junipers, sparse sagebrush (<5%), 20-50% slopes, 
35-50% bare and/or rocks, talus, 1600+ m 
Mountain mahogany, north-facing aspect, 50-60% 
slopes, 1650+ m 
Table 16. Habitat types available to breeding Black-billed Magpies on the Richmond study area. 
Habitat (Mnemonic) 
Monospecific Hawthorn 
stands (MHS) 
Small, Mixed Canopy 
stands (SMC) 
Large, Mixed Canopy 
stands (LMC) 
Mature, Mixed Canopy 
stands (MMC) 
Livestock-influenced 
stands (LS) 
Proportion of available 
breeding habitat 
0.614 
0. 195 
0.089 
0.069 
0.033 
Distinguishing characteristics 
Mean tree density (MTD) = 5.0, tree height (TH)= 
4.9 m, canopy cover (CC)= < 2%, shrub 
cover (SC)=< 7% 
Hawthorn, cottonwood (Populus spp.), willow, 
boxelder, MTD = 5.0, TH= 4.6 m, CC= 2-4%, 
SC= 12-20% 
Cottonwood, boxelder, hawthorn, MTD = 13.0, 
TH= 6.1 m, CC= 8-15%, SC= 14-22% 
Cottonwood, boxelder, MTD = 19.0, TH= 9.5 m, 
CC= 25-35%, SC= 7-12% 
Cottonwood, hawthorn, MTD = 9.0, TH= 10.4 m, 
CC= 10-16%, SC~ < 5% 
Habitat l 
Habitat 2 
Habitat 3 
Habitat 4 
Habitat 5 
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Habitat l - Shelterbelt, Riparian 
Orchard, n=25 
Habitat 2 - Juniper, Maple, Sage-
brush, n=l3 
Habitat 3 - Low elevation Juniper-
sagebrush slopes, n=22 
Habitat 4 - Middle elevation 
Juniper slopes, n=l4 
Habitat 5 - Mountain Mahogany, n=2 
Figure 4. Dendrogram of the hierarchical cluster analysis of 
the Millville vegetation plots into habitat types. 
Habitat 1 Habitat - Monospecifi c Hawthorn, n=54 
Habitat 2 - Small, Mixed Canopy, n=l7 
Habitat 3 - Large, Mixed Canopy, n=8 
Habitat 4 - Mature, Mixed Canopy, n=6 
Habitat 5 - Livestock-influenced 
Stands, n=3 
Habitat 2 
3 
Habitat 5 
Habitat 4 
Figure 5. Dendrogram of the hierarchical cluster analysis of 
the Richmond vegetation plots into habitat types. 
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field and were useful for further analysis. 
Each nest site in each area was assigned by program CLUSTID 
to the habitat type it most resembled based on the same 
vegetation and structural features used to ordinate habitats. 
These data were used to assess habitat use by breeding magpies. 
At Millville, magpies nested in shelterbelt-riparian-orchard 
habitat more than expected, and used juniper slopes less than 
expected (Table 17). None of the habitats at Richmond was used 
more than expected, but monospecific hawthorn stands were used 
less then expected for nesting (Table 17). 
Chi-square analysis was performed to determine whether tree 
species was important in nest location. For data from the 
Millville area, assumptions of the analysis were violated and the 
analysis foregone. However, data from Table 18 suggest a 
possible overuse of apple and chokecherry, and an underuse of 
juniper, which agrees with the analysis of habitat use in Table 
17. For the Richmond area, there were no detectable differences 
based on tree species distribution (Table 19). 
Discriminant Function Analysis (DFA) revealed the 
distinguishing characteristics of nest and non-nest sites on each 
study area, and correctly classified 73.3% of the Millville cases 
and 85.3% of the Richmond cases (Table 20). At Millville, the 
DFA used 2 variables, square root of the total % woody cover 
(TTWC) and natural logarithm of distance to the winter roost 
(DTR). Nest sites we~e farther from the roost and had greater 
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Table 17. 
Millville 
Habitat 
. a 
mnemon, c
SRO 
JMS 
LJS 
MJS 
MM 
Richmond 
MHS 
SMC 
LMC 
MMC 
LS 
Chi-square analyses and 95% confidence intervals (CI) of 
habitat use by Black-billed Magpies nesting on 2 study 
areas in northern Utah. 
x2=57.84, df=4, p<0.005 
Proportion Observed Proportion of 
of area nests observations 95% Cib 
0.329 53 0.707 0.572::;pl ::;0.842 
0. 171 15 0. 200 0.08l s:p2s:0.319 
0. 290 5 0.067 O.OOOsp3s0.141 
0.184 2 0.027 0.000$p4::;0.075 
0.026 0 0 0.000 $p5s:0.047 
2 X =32.87, df=4, p<0.005 
0.614 48 0.387 0 .206sp1s0. 568 
0. 195 31 0. 250 0.050 $p2::;0. 450 
0.0 89 18 0. 145 O.OOOsP3s0. 359 
0.069 18 0. 145 O. OOOsp4s0.359 
0. 033 9 0. 073 0. 000:5p5:50.296 
aSee Tables 15 and 16 for habitat types. 
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M 
E 
L 
L 
E 
L 
E 
E 
E 
E 
bM - indicates used more than expected, E - indicates used in 
proportion to availability, L - indicates used less than expected. 
Table 18. Proportion of tree species available to, and proportion of 
use by, breeding Black-billed Magpies on the Millville 
study area, 1979 and 1980 combined. 
Tree species Number Proportion No. of nests Proportion nests 
Junipers 45 0.577 20 0.270 
Boxelder 9 0. 155 10 0. 135 
Chokecherry 5 0.064 12 0. 162 
Big-toothed Maple 5 0.064 0 0.000 
Apricot (Prunus 3 0.038 l 0.014 
armeniaca) 
Apple 2 0.026 12 0. 149 
Mulberry (Morus 2 0.026 7 0.095 
rubra) 
t~i 11 ow 2 0.026 2 0.027 
Hawthorn l 0.013 5 0.068 
Pear (Pyrus l 0.013 0.014 
communis) 
\iJalnut (Juglans 0.013 3 0.041 
nigra) 
Cottonwood l 0.013 0.014 
Catalpa (Catalpa sp . ) 0.013 l 0.014 
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Table 19. Chi-square analysis of use of tree species by Black-billed 
Magpies nesting on the Richmond study area, 1979 and 1980 
combined. 
Observed Expected 
Tree S[:!ecies Number PrO[:!Ortion nests nests 
Hawthorn 69 0. 651 95 82.0 
Cottonwood 11 0. l 04 8 13. l 
Boxelder 11 0. l 04 9 13. l 
Wi 11 ow 6 0.057 7 7.2 
Apple 5 0.047 2 5.9 
Russian olive l 0.009 0 l. l 
(Elaeagnus 
angustifolia) 
Chinese Elm (Ulmus l 0.009 2 l. l 
~arvifol ia) 
Lombardy poplar l 0.009 2 l . l 
(Po~ulus nigra) 
Chokecherry l 0.009 l. l 
2 X =10.494, df=8, p>O. 10 
4U 
Table 20. Number and percentage of grouped cases correctly classified 
by Discriminant Function Analysis of vegetation character-
istics of 2 study areas in northern Utah, 1979 and 1980 
combined. 
Millville Cl ass ifi ed as: 
Group Number Nest (%) Non-nest (%) 
Nest 74 56 (75.7) 18 (24.3) 
Non-nest 76 22 (28.9) 54 (71.l) 
Total correctly classified: 110 of 150 = 73.3% 
Richmond Classified as: 
Group Number Nest (%) Non-nest (%) 
Nest 126 110 (87.3) 16 (12.7) 
Non-nest 105 18 (17.l) 87 (82.9) 
Total correctly classified: 197 of 231 = 85.3% 
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woody cover than non-nest sites (Table 21). The means for these 
variables, plus several related to woody cover, of the habitats 
at Millville support the implication of total percent woody cover 
as a key feature in the location of magpie nests (Table 22). 
Five variables distinguished nest from non-nest sites at 
Richmond, TTWC, natural logarithm of patch size (TPAT), number of 
old nests in the patch (TNNE), distance to nearest active nest 
(TACT) and distance to nearest old nest (TOLD). Nest sites were 
located in more dense cover, and in larger patches, than non-nest 
sites (Table 21). The habitat used less than expected by magpies 
. had the lowest means for cover and patch size of the Richmond 
habitats (Table 22). While differences existed in habitat 
features between study areas, similarities in results suggest 
that magpies did utilize nesting habitats with greater than 
average total perc ent cover and patch size, and di d not use sites 
with low cover and patch size values. 
Reproductive Biology 
No differences existed between years or study areas in the 
chronology of nesting of Black-billed Magpies (details are 
presented in Appendix Table 44). Clutch size varied from 1-9 
with an overall mean of 6.5+1.16 (Table 23). Clutches of 6 or 7 
eggs comprised 67.0% of all nests. Tests for differences in mean 
clutch size and mean number fledged between years and sites were 
non-significant (p>0.10). The Mayfield (1961) method of 
5J 
Table 21. Variables discriminating nest and non-nest sites at 2 
study areas in northern Utah. 
Millville 
Nest group Non-nest group 2-tailed 
Vari ab lea mean±s.d. mean±s.d. t-value probability 
TTWC 4.070±1.673 3. 178± 1. 172 3.79 0. 001 
DTR 6.957±0. 133 6.706±0.203 5.93 0.001 
Back-transformed Nest group mean Non-nest group mean 
% woody cover 16.56% 10.10% 
Meters to roost 1050. 1 817.7 
Richmond 
Nest group Non-nest group 2-tailed 
Variable a mean±s.d. mean±s.d. t-value probability 
TTWC 4.262±2. 141 3.359±1.719 3.56 0.001 
TPAT 4. 482± l . 111 3.831±1. 028 4.60 0.001 
TNNE 1.084±0.404 0.454±0.581 9.38 0 .001 
TACT 3.716±0.743 3. 040±1 .016 4.99 0.001 
TOLD 2. 175±1.072 2.580+0.935 -2.52 0.012 
Back-transformed Nest group mean Non-nest group mean 
% woody cover 18.16% 11 .28 
Patch size (m2) 87.4 45.l 
No. nests in patch 1.96 0.57 
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Table 21. continued. 
Back-transformed 
Meters to nearest 
active nest 
Meters to nearest 
old nest 
Nest group mean Non-nest group mean 
41. 1 20.9 
8.8 13.2 
aTTHC - square root of total % cover 
DTR - natural 1 ogarithm of distance to roost + 1 
TPAT - natural 1 ogarithm of patch size+ 1 
TNNE - natura 1 logarithm of number of nests inpatch + 1 
TACT - natural logarithm of distance to active nest+ 1 
TOLD - natural logarithm of distance to nearest old nest 
52 
+ 1 
Table 22. Some characteristics (means±standard deviations) of 
selected variables of habitat types available to breeding 
Black-billed Magpies. 
Millville 
Habitat Variable 
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Mnemonic a Use categoryb % total cover % canopy cover Patch size (m2) 
SRO M 11. 6± 9. 4 7.9t 7.2 79±78 
JMS E 14.6±12.7 11. 8± 12. 2 44±29 
LJS L 9.6± 8.6 6.8± 8.4 33±16 
MJS L 11. 8± 6.7 5.7± 3.3 27±13 
MM E 10.8± 2.6 7.0± l. 7 18± 4 
Richmond 
Habitat Variable 
M . c nemon,c Use categoryb % total cover % canopy cover Patch size (m2) 
MHS L 7.9± 8.4 l. 7± l. 9 52±48 
SMC E 19.3±10.4 3.2± 3.2 89±88 
LMC E 25.6±14.0 9.7± 5.9 88±79 
MMC E 36.9±17.4 26. 2± 13. 6 122±50 
LS E 17.8±16.4 13. 5± 11. 7 111 ±94 
aSee Table 15 for habitat types. 
bM - indicates used more than expected, E - indicates used in 
proportion to availability, L - indicates used less than expected. 
cSee Table 16 for habitat types. 
Table 23. Nesting data for Black-billed Magpies on 2 study areas 
in northern Utah. 
Millville Richmond 
1979 1980 1979 1980 Total 
No. of nests 30 42 64 55 191 
No. of eggs 203 270 413 349 1235 
Mean clutch size 6.8 6.4 6.4 6.3 6.5 
±s. d. 0.98 l. 29 l. 18 l. 11 l. 16 
Ha/nest 5.2 3.5 4.3 4.9 
No. eggs depredated 24 20 62 59 165 
% eggs depredated 11.8 7.4 15.0 16.9 13.4 
No. hatchable eggs 170 250 351 278 1049 
No. hatched 129 193 221 173 716 
Mean no. hatched/ 4.3 4.6 3.4 3. l 3.8 
nest±s.d. 2.54 2.25 2.68 2.62 2.62 
No. fl edged 69 116 131 115 431 
Mean no. fl edged/ 2.3 2.8 2.0 2. l 2.2 
nest±s.d. 2.35 2.29 2.31 2.37 2.34 
% successful nests 63.3 69.0 50.0 49. l 56.0 
Mean no. fledged/ 3.6 4.0 4. l 4.3 4.0 
successful nest ±s.d. l. 94 l. 74 l. 54 l. 53 l. 66 
No. fledged/breeding l. 15 l. 41 l. 02 l. 04 l. 13 
bird 
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estimating nest success was calculated, but results did not 
differ from those in Table 23. 
Over both years of the study there were 9 known instances of 
renesting. All followed losses of eggs and all renested in the 
original nest. No females renested after loss of nestlings. 
Renests averaged fewer eggs (5.82:_l.39) and fewer fledglings 
(l.62:_2.0l) than initial nesting attempts, but were not 
significantly different. 
Date of nest initiation (excluding renests) was negatively 
correlated with clutch size, number hatched and number fledged on 
both study areas (Table 24). Hatching was often asynchronous 
with up to 36 hr between first and last hatched eggs. Brood 
reduction, a process of selectively 
through sibling competition for 
starvation (Ricklefs 1965, McClure 
removing 1 or more young 
limited food and subsequent 
1981), occurred in 48% of 
broods and at least 2 young were removed in 36.1% of broods 
(Table 25). In 66.4% of all reductions, the individual nestling 
removed was the lightest present. Brood reduction was more 
frequent among clutches of 7 or more (54%) than clutches < 6 
(37%, Binomial Test, LSA, 8*=3.229, p=0.0006). Brood reduction 
was related to hatching order. In 19 nests where I knew at least 
which egg hatched last, 18 (94.7%) of the last-hatched chicks 
were lightest in their respective brood and in 11 of 17 nests the 
last-hatched chick disappeared. Generally, brood reduction 
occurred at 7-10 days post-hatching, when energy demands on the 
5S 
Table 24. Pearson correlation coefficients and significance levels 
for reproductive performance and Julian date of Black-
billed Magpies on 2 study areas in northern Utah, renests 
excluded. 
Date nest initiated 
Date nest initiated 
Clutch size 
r=-0.447 
p<0.001 
Millville (n=65) 
No. hatched 
r=-0.387 
p<0.001 
No. fl edged 
r=-0.413 
p<0.001 
______ R_i...:..c;_:_hmond_(,_n_=_77-')'---------
Clutch size 
r=-0.502 
p<0.001 
No. hatched 
r=-0.255 
p<0.025 
No. fl edged 
r=-0.237 
p<0.038 
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Table 25. Brood reduction in nests of Black-billed Magpies. 
Millville Richmond 
1979 1980 1979 1980 Total 
No. nests with young 26 36 46 42 150 
No. nests reduced 18 21 20 13 72 
% reduced 69.2 58.3 43.5 31. 0 48.0 
No. young removed 48 50 33 24 155 
% reductions where 
removed young was 72. 9 62.0 72. 7 54.2 66. 4 
lightest 
% nests with 2 reductions 50.0 42.9 25.0 23. l 36. l 
Mean age (days) when 1st 
young removed 9.3-12.7 5.0-9.2 10.8-12.7 4.2-8.l 7.5-10.8 
parents were increasing (Table 25). Forty-eight% (31/65) of 
nests initiated during the first half of the breeding season were 
reduced, while 59% (37/63) lost young during the latter half 
(Binomial Test, LSA, B*=-1.8O2, p=O.O359). 
At 3 of 4 nests that lost a parent, the bird was replaced 
within 3 days. In one nest the replacement, a female, and/or the 
male, removed the initial clutch of 5 and later produced another 
clutch. These replacements were probably not non-breeders. 
Flocks (5+ birds) were not observed regularly until mid- to 
late-April, i.e., after nesting attempts of numerous pairs had 
failed. The replacement birds were most likely those whose 
initial attempts to breed had failed and whose pair bonds had 
dissolved. 
Tests for differences in reproductive performance of magpies 
utilizing different habitats are presented in Tables 26 and 27. 
At Millville, magpies laid earlier in heavily-utilized habitat 
(shelterbelt-riparian-orchard) in relation to equally- and 
less-utilized habitats. While there were no statistical 
differences, over- and equally-utilized habitats averaged more 
young hatched and fledged than the 2 under-utilized habitats 
(Table 26). On the Richmond area, under-utilized habitat 
(monospecific hawthorn stands) was lowest in number hatched and 
nearly so in number fledged (Table 27). On both areas% success 
was significantly greater in 
under-utilized ones (Table 28). 
habitats other than the 
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Table 26. Relationships between habitat type and reproductive 
performance of Black-billed Magpies on the Millville 
study area, 1979 and 1980 combined. 
Habitat Use # Mean date of F-value 
. a 
mnemonic classb nests 1st egg±sdc Differenced (df)e 
SRO M 48 101± 6.9 a 7.818 
JMS E 13 110± 10. 3 b (3,63) 
LJS L 4 115± 2.8 b 
MJS L 2 107± 8.5 ab 
Mean clutch 
±sd 
SRO M 53 6.6 ±1.09 0.208 
JMS E 14 6.6± 1. 02 (3,69) 
LJS L 4 6.2 ±0.96 
MJS L 2 7.0±2.83 
Mean number 
hatched ±sd 
SRO M 53 4.8±2.30 0.624 
JMS E 15 4.3±2.53 (3,69) 
LJS L 5 3.8 ±1.89 
MJS L 2 
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p-
level 
0. 001 
NS 
NS 
Table 26. continued. 
Habitat Use # Mean number 
. a classb nests fl edged±sd mnemonic 
SRO M 53 2.6 ±2.36 
JMS E 15 2.8 ±2.27 
LJS L 5 l . 4± l . 52 
MJS L 2 l. 0± l . 41 
aSee Table 15 for habitat types. 
bSee Table 22 for use classes. 
cJulian date. 
F-value 
Difference d (df) 
0.783 
(3,71) 
dHabitats with different letters were found to be significantly 
different at p<0.05 through LSD tests. 
eF-value from Analysis of Variance. 
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p-
level 
NS 
Table 27. Relationships between habitat type and reproductive 
performance of Black-billed Magpies on the Richmond 
study area, 1979 and 1980 combined. 
Habitat Use # Mean date of F-value 
. a classb 1st egg±sdc d e mnemonic nests Difference (df) 
MHS L 44 105±7.0 0. 143 
SMC E 24 104±5.7 ( 4, l 00) 
LMC E 14 105±4.8 
MMC E 15 105±6.5 
LS E 8 103±5.8 
Mean clutch 
±sd 0.861 
MHS L 47 6.3 ±1 .33 (4,115) 
SMC E 29 6.0 ±1.29 
LMC E 18 6.5±1 .29 
MMC E 17 6. 5± l. 18 
LS E 9 6.7 ±0.87 
Mean number 
hatched ±sd 
MHS L 48 2.9±2.73 b 2.352 
SMC E 27 3.1±2.66 b ( 4, l 09) 
LMC E 16 4.5±2.48 a 
MMC E 15 3.8±1.82 ab 
LS E 8 5.1±2.17 a 
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p-
1 eve 1 
NS 
NS 
0.lO >p> 
0.05 
Table 27. continued. 
Habitat Use # Mean number 
. a 
mnemonic classb nests fl edged±sd 
MHS L 48 1.7±2.51 
SMC E 31 1.6±2.23 
LMC E 18 2.3±2.22 
MMC E 18 2.7±2.09 
LS E 9 2.9±2.37 
aSee Table 16 for habitat types. 
bSee Table 22 for use classes. 
cJulian date. 
F-value 
Difference d (df) 
1. 099 
(4,119) 
dHabitats with different letters were found to be significantly 
different at p<0.05 through LSD tests. 
eF-value from Analysis of Variance. 
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p-
1 eve 1 
NS 
Table 28. Comparison of nest success (at least 1 young fledged) 
of Black-billed Magpies breeding in 2 habitat 
categories in northern Utah, 1979 and 1980 combined. 
Success in Success in 
Area M&Ea habitats La habitats 
Millville 47/68=0.691 4/ 7=0.571 
Richmond 42/76=0.553 18/48=0.375 
aSee Table 22 for use categories. 
bLSA=large sample approximation. 
Binomial test 
LSAb, p-value 
B*=2.0l, p=0.0222 
B*=3.20, p=0.0007 
Predators destroyed 25% of Millville nests and 33% of 
Richmond nests. These rates were not different (B*=-1.452, 
p=0.147). Weasels (Mustela spp) and Common Crows (Corvus 
brachyrhynchos) were the primary predators of both eggs and 
nestlings. Chi-sqare analyses of depredation instances revealed 
no differences in vulnerability of magpie nests due to habitat 
types (Millville, x2=0.411, df=3, p>0.90; Richmond, x2 =8.296, 
df=4, p>0.05). There were also no differences in nest visibility 
between habitat types. However, if the 4 equally utilized 
habitats at Richmond are pooled the predation rate is lower 
(18/76=0.237) than in the under-utilized habitat (23/47=0.489, 
B*=-4.40, p<0.0002). 
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A large percentage of the breeding birds on both areas were 
juveniles (Table 29). Over the entire study, juvenile females 
comprised from 19.9-40.4% of the breeding females, while juvenile 
males comprised 23.0-46.8% of the breeding males (Table 29). 
Adult pairs nested significantly more often in over- or 
equally-utilized habitat types, while juvenile pairs nested more 
often in equally- or under-utilized habitats (Table 30). 
Adult pairs laid earlier and had larger clutches, greater 
number fledged and higher% success than did juvenile pairs, but 
adults did not fledge more young when only successful nests were 
considered (Table 31). Brood reduction between age classes was 
not different (t=0.868, df=45, p>0.20). Broods of adult pairs 
were reduced an average of l.4~1.78 young and those of juveniles 
reduced l.0+1.37 young. These results suggested that nests of 
juvenile pairs were suffering greater depredation or abandonment 
losses. Five of 33 (15.2%) adult and 4 of 20 (20.0%) juvenile 
nests were depredated, not a significant difference (p=0.242). 
Using the % visibility index, nests of adults were not 
significantly (t=-1.511, 
(100.9~69.ll) than those 
destroyed nests were not 
df=49, p>0.05) less visible 
of juveniles (136.7~86.55), and 
more visible than successful nests. 
Juvenile magpies probably produced fewer eggs and fledglings than 
adults due to a combination of differences in apparent quality of 
habitats, physiological maturity, and experience as parents. 
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Table 29. Age and sex classes of breeding Black-billed Magpies on 
2 areas of northern Utah. 
Known ~arent birdsa 
Area and _z'.ear rio. nests AM AF JM JF Total 
Millville 1979 30 9 10 6 5 30 
Millville 1980 42 18 17 11 8 54 
Richmond 1979 64 10 12 13 13 48 
Richmond 1980 55 13 17 14 12 56 
Total 191 50 56 44 38 188 
1~ JM of Minimum % JF of Minimum 
Area and _z'.ear knovm M % of JM knovm F % of JF 
Millville 1979 40.0 20.0 33.3 16.7 
Millville 1980 37.9 26.2 32.0 19.0 
Richmond 1979 56.5 20.3 52.0 20.3 
Richmond 1980 51. 9 25.4 41.4 21. 8 
Total 46.8 23.0 40.4 19.9 
aA-adult, J-juvenile, M-male, F-female 
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Table 30. Comparison of habitat utilization by nesting pairs of 
adult and juvenile Black-billed Magpies. 
Age class 
Adults 
Juveniles 
Number of nests per habitat utilization categorya 
M 
15 
2 
E 
15 
13 
x2=8.855, df=3, p=0.012 
L 
3 
6 
aM-indicates used more than expected, E-indicates used in proportion 
to availability, L-indicates used less than expected. 
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Table 31. Reproductive performance of adult and juvenile pairs of Black-billed Magpies 
breeding in northern Utah, 1979 and 1980 combined. 
Adult Juvenile 
No. No. 
nests Mean±s.d. nests Mean±s.d. t-value df 
Date of first egga 27 101.3±8.02 17 105.4±5.84 - 1 . 846 42 
Clutch size 33 6.9±0.86 20 6.2±1 .02 2.319 51 
No. hatched 31 5.3±2.05 19 4.5±1 .98 l. 330 48 
No. fl edged 33 3.3±2.12 20 2.0±2.26 2.249 51 
No. fl edged/ 
successful nest 27 4. l ± l . 54 10 3.9±1.52 0.354 35 
% successful nests 81.8 50.0 Binomial test, 
1-ta il ed 
~-value 
p<0.05 
p<0.025 
p>0.05 
p<0.025 
p>0.30 
LSA, 
B*=-3.68, p<0.0002 
aJulian date 
Interseasonal Relationships 
As previously stated, juvenile males were dominant to adult 
males at winter bait stations. Due to the paucity of adult males 
in the encounter data, all following results apply only to 
juvenile males. 
Based on% dyads won as a measure of dominance, there was no 
evidence to suggest that magpies that nested on the study areas 
were dominant over those that left the areas (Wilcoxon Rank Sum 
Test, LSA, W*=0.380, p=0.352). This indicated that dominance may 
not influence overwinter survival or probability of nesting. 
Fifty-six% (5/9) of the birds that lost 50% or more of 
their dyad encounters nested in under-utilized habitats, while 
only 29% (2/7) of birds winning more than 50% nested in those 
habitats. However, there was no strong statistical relationship 
between winter dominance and habitats selected for nesting the 
subsequent spring using 8inomial Test (8=5, n=9, 0.049<p<0.099) 
or using Kendall's Tau (K=-25, n=l6, p>0.133). The distances 
between the bait station most frequently used by juvenile males 
and their subsequent nest sites declined with increasing winter 
dominance (K=-53, n=l6, p<0.010). 
Relationships between winter dominance and reproductive 
performance were not significant, with the exception of date of 
the first egg (Table 32). As percent dyads won increased, date 
of first egg decreased, which suggested that more dominant birds 
may have been physiologically ahead of less dominant birds. 
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Table 32. Relationshipsa between winter dominanceb and reproductive 
performance the subsequent spring of Black-billed Magpies 
in northern Utah, 1979 and 1980 combined. 
Reproductive 
variable K-value Sample size Probability level 
Date of first egg -35 16 p<0.065 
clutch size -12 16 p=0.313 
No. hatched l 15 p=0.500 
tlo. fl edged 4 16 p=0.447 
% eggs hatched -4 15 p>0.423 
% eggs fl edged 0 16 p=0.518 
% hatched that fl edged 3 16 p>0.447 
% nest visible -19 15 p>0. 190 
% nests successful C 8=4 16 p=0. 173 
aKendall's test. 
bDominance measured by % dyads won. 
cBinomial test on the upper vs lower half of the range of % dyads won 
(after Patterson 1977). 
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Brood reduction increased as dominance increased (K=47, n=l5, 
p<0.020), which contributed to the non-significant relationship 
between dominance and number fledged. 
Percent dyads won was positively related to weights of 
subsequent nestlings on days 0, 10 and 15 (Table 33). These, 
especially days 10 and 15, suggest that more dominant birds 
produced heavier nestling which may have implications for 
post-fledging survival (Lack et al. 1957, Perrins 1965). 
To further examine the interseasonal relationship between 
weight of nestlings and winter dominance, weights of nestlings 
that later were observed as juvenile males in winter dominance 
encounters were analyzed. Each bird was ranked, by weight, in 
order among its siblings. The rank used in the analysis was that 
assigned to the bird on the last day weighed, usually at 15-18 
days. A significant relationship existed between rank as a 
nestling and future percent dyads won (Figure 6). The heavier a 
nestling was in relation to its siblings, the higher its 
dominance as a juvenile male the following winter. Date of 
fledging was also related to subsequent winter dominance (K=-42, 
n=l8, p<0.066). The earlier a nestling fledged, the higher its% 
dyads won the following winter. 
by weight were independent 
Fledging date and nestling rank 
(K=-14, n=l8, p>0.327), and both 
probably influenced winter dominance. 
70 
Table 33. Relationship between percentage of dyads won by parents 
and weight of nestlings at selected ages. 
Age Range of 
in days a No. K-value b Probability weights (gm) 
0 13 26 p=0.064 6- 8 
16 11 p>0.313 9-11 
3 22 23 p=0.270 5-18 
4 31 34 p>0.283 11-51 
6 20 20 p=0.271 20-50 
. l 0 15 32 p=0.064 38-104 
11 19 32 p>0.133 34- 118 
15 22 88 p=0.007 88-127 
aA given day was analyzed only if the range of % dyads won by the 
different male parents covered a minimum of 67%. 
bKendall 's Distribution-Free Test for Independence. 
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Figure 6. Relationship between rank of nestlings based on weight in 
the brood and future percent dyads won as a measure of 
dominance by Kendall's Tau. 
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Winter Ecology 
Social 
individuals 
organization.-
are meaningful 
DISCUSSION 
Dominance relationships among 
only within the social context of 
their occurrence and cannot be abstracted from that environment 
(Bernstein and Gordon 1980). For Black-billed Magpies, this 
context is within the winter flock, which usually consists of 
only a few individuals (Figure 3). Linsdale (1937), and 
references therein, also reported relatively small flock sizes. 
Swenson (1980) found that the mean size of 166 flocks in Montana 
was 2.54. Winter flocks of European Magpies (Pica pica pica) are 
usually larger and composed of non-breeding adults (few) and 
juveniles of both sexes (Baeyens 1981a, Hogstedt 1981a). Most 
adult European Magpies remain territorial year-round, only 
occasion ally foraging with flocks (Vines 1981). The composition 
of flocks of Black-billed Magpies has not previously been 
reported . Trost (pers. comm;) believes that the pattern 
exhibited by European Magpies exists in wintering magpies in 
southeastern Idaho. My findings that 1- and 2-bird groups 
comprised 77.1 % of all magpies observed during the winter, that 
adult males were significantly more often observed alone, and the 
preponderance of flocks of juveniles support the idea that adults 
tend to forage alone or in pairs, and not in flocks. 
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Flock stability.- Flocks of wintering birds may be either 
loosely arranged with changing membership or be highly cohesive 
units. Barred Ground Doves (Geopelia striata) formed loose 
feeding associations that were neither permanent nor habitual 
(Greig-Smith 1981). Wintering Oregon Juncos (Junco hyemalis 
oreganus) formed integrated flocks with stable membership (Sabine 
1955, 1959). Using a measure of association among individuals 
that was identical to Cole's, Ficken et al. (1981) found a high 
degree of cohesiveness in flocks of Black-capped Chickadees 
(Parus atricapillus). I calculated mean coefficients from data 
in their Table 3 as 0.75+0.10 for 7 individuals and as 0.74+0.15 
for 9 individuals. No such measures prior to mine were available 
for Black-billed Magpies, but Vines (1981) stated that flock 
cohesiveness was high in European Magpies. Baeyens (1981a) 
presented data in her Table 2 on the number of simultaneous 
observations of pairs of European Magpies. 
at least _7 times (x=432:_20.2). Of 103 
Each bird was sighted 
coefficients that I 
calculated from her data, the mean equalled 0.502:_0.26, much 
higher than the mean of 0.20 from my study. Black-billed Magpie 
winter flocks appeared to be more casual associations of juvenile 
birds with an occasional adult included. Most birds did 
associate, in the same vicinity at 1 east, at the communal roost 
each evening. 
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Intraflock interactions.- Many benefits of flocking have 
been proposed: habitat occupancy (Fretwell 1969, Smith 1976), 
anti-predator (Powell 1974, Bertram 1978, Goldman 1980, 
Grieg-Smith 1981), selfish herd effect (Hamilton 1971), enhanced 
foraging efficiency (Krebs et al. 1972, Caraco et al. 1980, 
Jennings and Evans 1980), and increased reproductive 
opportunities (Goforth and Baskett 1971, Baeyens 1979, Ballard 
and Robel 1974, Appleby 1980, Gibson and Guiness 1980). As a 
consequence of association in flocks, agonistic encounters occur 
between conspecifics. The results of encounters between magpies 
provided data to distribute the birds along a gradient based on 
number of birds dominated (Tables 10-12). The organization of 
the dominance structure among the magpies will be discussed below 
under age-sex class hierarchy. 
The iITiTlediate benefit of victory was access to food (Table 
9), which has been hypothesized to improve overwinter survival in 
Dark-eyed Juncos (~ h. hyemalis, Baker and Fox 1978), guppys 
(Poecilia reticulata, Garlick 1976), red deer (Cervus elaphus, 
Appleby 1980), Brown-headed Cowbirds (Molothrus ater, Johnson et 
al. 1980), Silvereyes (Zosterops lateral is, Kikkawa 1980a), and 
side-blotched lizards (Uta stansburiana, Fox et al. 1981). Two 
indicators of overwinter stress in birds are loss of body weight 
and fat reserves. No Black-billed Magpies were captured or 
observed in poor condition or without interfurcular fat. The 
weights of several birds that were recaptured over the course of 
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Under certain conditions subordinate birds may suffer in 
competition with dominant individuals for roost sites. Dominant 
Rooks (Corvus frugilegus) forced subordinate birds into less 
sheltered roost sites during severe weather, which increased the 
energy loss of the subordinates (Swingland 1977). During a 
period of high mortality in roosting Brown-headed Cowbirds due to 
extreme cold, Johnson et al. (1980) reported that aggressive, 
and presumably dominant, birds survived better than less 
aggressive birds. Whether dominance relationships among magpies 
are evident in roost site selection is unknown, but they are not 
improbable . 
The only direct evidence to examine the influence of 
dominance on overwinter survival compared the mean% wins of 
juvenile males that remained to breed on the study areas with 
those juvenile males no longer present by April. If dominance 
was important, % wins should be greater in birds that remained on 
the areas to breed. Dominance was not related to overwinter 
long evity by this measure. Ketterson and Nolan (1982) and Evans 
and Pienkowski (1982) reported that dominance status did not 
affect overwinter survival in Dark-eyed Juncos or Shelducks 
(Tadorna tadorna), respectively. 
Winter may not normally be a period of severe stress for 
Black-billed Magpies or magpies in general. Winter foods were 
readily available to Yellow-billed Magpies (Pica nuttallii) in 
California (Verbeek 1972), but environmental conditions there 
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were mild in comparison to winter in northern Utah. The greatest 
concentration of mortality in European Magpies occurred in March, 
April and May, which Holyoak (1971) attributed to stresses of 
breeding. This was not, however, supported by Baeyens (1981a) or 
Hogstedt (1981b). Mugaas and King (1981) presented data which 
indicated that Black-billed Magpies are physiologically adapted 
to cold and that heat stress is more important in limiting 
behavioral activity and geographic distribution. Magpies may be 
stressed during winter only by severe weather conditions 
with food shortages. Under such circumstances the 
dominance may be heightened in relation to survival. 
coupled 
role of 
This may 
occur infrequently with normal winters acting as an insignificant 
source of stress (Wiens 1977). Additional influences of social 
dominance in relation to reproductive success will be addressed 
below. 
Age-sex class hierarchy.- Social dominance hierarchies 
depend on individual recognition and constancy of group 
membership (Schjelderup-Ebbe 1922, 1935 in Eibl-Eibesfeldt 1970). 
The non-cohesive associations of Black-billed Magpie flocks imply 
weak or non-existent hierarchies. However, Baeyens (1981a) found 
that nestling European Magpies exhibited a strong linear 
hierarchy after fledging and that males dominated females. 
Breeding adults did not join these flocks, hence dominance 
relationships were strictly among juveniles. In my study, adult 
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male and female magpies occasionally engaged in agonistic 
encounters (Tables 10-12) and an age-sex class hierarchy 
(Gauthreaux 1978) was determined: juvenile males, adult males, 
adult females and juvenile females (Table 13). Female 
subordination to males has been described among many species 
including the Canary (Serinus canarius; Shoemaker 1939), 
Ring-necked Pheasant (Phasianus colchicus; Collias and Taber 
1951), Steller 1 s Jay (Cyanocitta stelleri; Brown 1963), Dark-eyed 
Junco (Ketterson and Nolan 1976), Song Sparrow (Melospiza 
melodia; Knapton and Krebs 1974), Jackdaw (Roell 1978), and 
Grey-capped Social Weaver (Pseudonigrita arnaudi; Collias and 
Collias 1980), but not in all species (House Finch, Carpodacus 
mexicanus; Thompson 1960, Kalinoski 1975; American Kestrel, Falco 
sparverius, Mills 1976). Adults usually dominate juveniles in 
the Black-crowned Night Heron (Nycticora x nycticorax; Noble and 
Wurm 1938), Tree Sparraw (Spizella arborea; Pinowski 1965), 
American Redstart (Setophaga ruticilla; Ficken and Ficken 1967), 
Cassin ' s Finch (Samson 1976), Ruddy Turnstone (Arenaria 
interpres ; Groves 1978), and Black-capped Chickadee (Parus 
atricapillus; Ficken et al. 1981). 
There are few examples of juvenile males being dominant to 
adult males. Juvenile House Sparrows (Passer domesticus) were 
reported to be extremely pugnacious and retained their position 
at food resources against adult males (SiITTTions 1954). Watson 
(1970) also found that juvenile male House Sparrows won many 
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encounters with adult males, but were not dominant to them. In a 
flock of 8 male (4 adult, 4 juvenile) Dark-eyed Juncos, the 4 
juveniles . ranked higher than 2 of the adults, and Ketterson and 
Nolan (1979) concluded that experience in an area may be more 
important than age in determining dominance. Juvenile male 
Black-billed Magpies could not have resided in the areas longer 
than adults, nor were they heavier or larger (Reese and Kadlec in 
press), which is important in dominance relationships in some 
species (Scott 1942, Collias 1943, Tordoff 1954). Therefore, an 
alternative explanation is required. 
Juvenile males may be prone to attack birds they do not 
recognize, e.g., adult males who infrequently join foraging 
flocks, responding to them as a resident would to an intruder 
(Sabine 1949, 1959, Balph 1977, Roell 1978). By January, when 
observations began each year, juvenile males probably could 
recognize others as individuals because they had been associating 
at foraging and roosting sites from August or September, the 
period of juvenile dispersal from natal areas (Linsdale 1937, 
Mugaas and King 1981). Individual recognition among these birds 
is further supported by the relatively few (3.5%) reversals of 
dominance status among juvenile males (Tables 10-12) and that 
many birds would wait near food until a more dominant individual 
finished. This latter behavior occurs among domestic chickens 
and Rock Doves (Columba livia; Masure 
Dark-eyed Juncos (Balph 1977, Baker et al. 
and Allee 1934), and 
1981). 
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Initiators won 90.7% of all encounters between magpies. 
Similar results were recorded for Yellow-billed Magpies (Linsdale 
1937), Dark-eyed Juncos (Balph 1977), Rooks (Patterson 1975), 
Jackdaws (Lockie 1956), petrels (Macronectes spp, Johnstone 
1979), and Shelducks (Patterson 1977). Individual magpies 
resisted in only 9.6% of encounters, but won 86.9% of these. A 
willingness to attack and be aggressive is correlated with 
probability of winning (Johnstone 1979, Dunbar 1980). 
The immediate benefit of victory was access to food, but 
long-term benefits of social dominance may be more important. In 
European Magpies, dominant juvenile males (in flocks of 
juveniles) secured breeding sites the following spring, whereas 
subordinate males rarely did (Baeyens 1981a). Knapton and Krebs 
(1974) found that the first juvenile male Song Sparrows 
(Melospiza melodia) to replace killed territory owners were those 
dominant in winter flocks of juveniles. Juvenile male 
Black-billed Magpies also acquired nesting sites based partially 
on dominance status within juvenile flocks as will be discussed 
below. Characteristics associated with dominance relationships 
and a willingness to attack may be related to more than just the 
food resources of the moment. 
Asymmetry hypothesis.- Why would adult males not resist 
attacks by juveniles? Adult males spent more time alone or in 
pairs than juvenile males, which suggests that adults are more 
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efficient foragers. This would be especially true if adult males 
associated with their mate most of the time. Much of the benefit 
of flocking as an antipredator mechanism accrues to 2 birds 
nearly as well as to larger flocks (see Bertram 1978, Figure 
3.2), and age-related improvement in foraging techniques and 
success have been proposed for numerous species (Little Blue 
Heron, Florida caerulea, Recher and Recher 1969; Royal Tern, 
Sterna maxima, Buckley and Buckley 1974; Red-winged Blackbird, 
Agelaius phoeniceus, and Yellow-headed Blackbird, Xanthocephalus 
xanthocephalus, Crawford 1977; Tree Swallow, Iridoprocne bicolor, 
DeSteven 1978; Snow Goose, Chen hyperborea, Finney and Cooke 
1978; California Gull, Larus californicus, Pugesek 1980; Great 
Blue Heron, Ardea herodias, Quinney and Smith 1980; Ipswich 
Sparrow, Passerculus princeps, Ross 1980). 
Adult male magpies arrived at bait prior to flocks in 51.7% 
of their appearances, and had often eaten considerable amounts 
before being displaced. Parker (197~) proposed that in any 
agonistic encounter the individual with the higher expected net 
benefit should win the contest. Expected net benefit includes 
considerations of resource gains, inflicting and avoiding injury, 
and available alternatives (Ewald and Rohwer 1980). Dominance 
results from asymmetry between contestants in their expected 
benefits. Research on hummingbirds (Ewald and Rohwer 1980) and 
Harris Sparrows (Zonotrichia querula, Rohwer et al. 1981) are 
the only studies that support the asymmetry hypothesis. 
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Dominance relationships among juvenile male magpies involve 
more than merely food acquisition; they also underlie potential 
reproductive opportunity (especially in habitat selection) the 
subsequent spring. Adult males, previously mated and tenured at 
a nest site, may consider a single food source as considerably 
less net benefit. In cases where an adult male had consumed 
several units of food, the next units decline in value in 
comparison to their value to a hungry bird, the initiator, and 
the odds should favor the attacker (Maynard-Smith and Parker 
1976). Adult males may choose to avoid the problems associated 
with defense of a food resource from a flock and leave the site 
to forage as an isolate or pair. 
If the asymmetry hypothesis holds under these conditions 
then several behavioral patterns of adult males can be predicted: 
1) adult males should initiate proportionately fewer of their 
total encounters than juvenile males, 2) adult males should 
resist proportionately fewer attacks as respondents than juvenile 
mal es, and 3) if the expected net benefit was sufficiently large 
to warrant resisting an attack, adult males should win 
proportionately more of resisted encounters than juvenile males. 
These predictions were tested using data from encounters 
that involved the adult males in Table 13 in comparison to data 
from all juvenile males. Proportionately, adult males did 
initiate fewer encounters, resisted fewer attacks, but won more 
than juveniles when they did resist (Table 34). 
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Table 34. Results of tests of predictions from the asymmetry 
hypothesis concerning the behavior of adult and 
juvenile male Black-billed Magpies in agonistic 
encounters at winter food. 
Proportion 1-tailed 
encounters Adult Juvenile B*a p-value 
Initiated 90/178=0.506 703/977=0. 720 -6.37 p<0.0002 
Resisted 11/ 88=0.125 89/274=0.325 -4.00 p<0.0002 
Won of those 
resisted 11 / 11 = 1 . 000 63/ 89-=0. 708 2. 13 p=0.0166 
aBinomial test, large sample approxi mation. 
This indicated that winter social behavior might be fundamentally 
different for male age classes. Land-tenured adults may have 
responded as such while juveniles acted to enhance the 
probability of acquiring good nest sites. Under severe winter 
conditions, during food shortages or in captivity, I expect adult 
male Black-billed Magpies would consistently dominate juveniles, 
because social relations are dependent on environmental 
circumstances and dominance relationships may not be the same 
under different conditions (Dunham 1966, Crook and Butterfield 
1970). 
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Breeding Season 
Territory establishment.- European Magpies are territorial 
throughout the year and prefer small copses rather than large 
woods for nesting (Holyoak 1974, Wilmore 1977, Hogstedt 1980). 
Their nests are widely-spaced as evidenced by large territory 
size (Table 35) and territorial acts involve tree-top sitting, 
chases and fights (Baeyens 1981c). European Magpies forage 
within their territory, often within 100 m of the nest (Hogstedt 
1980, Baeyens 1981c, Vines 1981). Yellow-billed Magpies forage 
over 40 ha for food for nestlings and maintain small territories 
of 1.2 ha in nesting colonies year-round (Verbeek 1972). They 
have no territorial song and defense is primarily through 
tree-top sitting. My data indicate that Black-billed Magpies 
also claim nest sites through advertisement by tree-top sitting. 
Rates of aggressive territorial encounters were low, 0.1/hr 
(12/119hr), compared to 1.2/hr described by Birkhead (1979). 
Based on a mean internest distance of 80 m and the high 
population densities on both study sites (Table 35), the area 
effectively claimed around each nest site is extremely small (0.5 
ha). Nests were recorded as close as 10 m apart, but these 
tended to be visually isolated by dense vegetation. Nests were 
not clumped or colonial, but were well-spaced as indicated by the 
small standard deviations (4.79 and 6.33) of the mean internest 
distances (Table 14). 
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Table 35. Values for breeding population densities and 
territory characteristics of Pica species. 
Mean Territory 
internest size Density 
S~ecies distance (m} (ha) (birds/ha) Reference 
f. ~~ 82 (closest) 1/4.6-1/15.4 Holyoak 1974 
3.2-7.5 Deckert 1968 
158± 11 . 7 ( se) Birkhead 1979 
150 6.0 1/5.6 Baeyens 1981 c 
in 
15.0 1 /7. 7 Hogstedt 1981a 
150+ 5.0 1/13.0 Vines 1981 
P. nutta 11 i 1. 2 Verbeek 1973 
P. Q_. hudsoni a 62 (recalculated) Kalmbach 1927 
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Baeyens 
1981c 
1/9.3 Jones and Hungerford 
1972 
1/17.9 Mugaas and King 1981 
Millville 1979 80~6.2(sd) 0.5 1/2.6 present study 
Millville 1980 80+6.9 0.5 1 / 1 . 8 present study 
Richmond 1979 54+6.3 0.5 1/2.2 present study 
Richmond 1980 68± 11 . 3 0.5 1/2.6 present study 
My observations support Baeyens' (1981c) statement that 
magpies may be reluctant to approach another's nest site. Brown 
(1969) argued that avoidance should be distinguished from 
territorial repulsion. However, spacing due to avoidance is not 
an alternative mechanism, but is the effect of repulsion (Krebs 
1971). In Black-billed Magpies, territorial behavior is 
energetically inexpensive, highly conspicuous, and does space 
nests throughout the available habitat. 
I observed nothing to indicate that any magpies were 
excluded from breeding. The large number of juveniles nesting 
support this (Table 29). This contrasts with studies of Minton 
(1958), Shannon (1958), Erpino (1968b), Verbeek (1972), Holyoak 
(1974), Hogstedt (1980), Baeyens (1981c), and Vines (1981). If 
any birds were excluded from breeding on either area, they must 
have vacated the areas in search of additional, or less densely 
settled, habitats. 
The extremely high densities of breeding magpies (in 
relation to previous reports) on the 2 areas likely was a 
response to favorable habitat, especially with respect to food 
availability. Unfortunately, quantities of food resources were 
not monitored during the study. The extremely dense nesting 
populations on both study areas indicate that patterns of 
Black-billed Magpie territorial requirements and nest 
distributions are responsive to changes in specific environmental 
variables. 
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Habitat use.- Sites with greater than average cover and 
patch size were utilized for nesting more than expected, and 
sites with low cover and patch size were used less than expected 
(Table 17). Both DFA and cluster analysis support the 
quantitative differences in cover and patch size between 
habitats. These suggest that nesting habitat quality differed, 
perhaps in predator protection or in distance to foraging areas. 
Baeyens (1981a, b) found that territories with more (mean of 59%) 
tree cover were better quality for European Magpies than more 
open sites (39%), particularly in relation to depredations by 
Carrion Crows (Corvus corone). While these% cover values are 
considerably greater than those of my study, the relationship is 
similar; magpies prefer breeding areas with more cover. 
Because Black-billed Magpies did not forage exclusively 
within short distances of their nests, distance to food sources 
or foraging areas may be important in determining territory 
quality. Hogstedt (1980, 1981a) found that provisioning European 
Magpies with supplemental food 
Yom-Tov (1974) reported the 
increased reproductive success. 
same for Carrion Crows, but 
attributed increased success to improved parental protection from 
predators by their continual presence. I assessed this aspect of 
the habitats by measuring the distances from each nest to the 
nearest and next nearest major foraging areas (creek bed, 
pasture, stockyard). There were no differences between habitats 
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in distance to nearest foraging area, but the over- and 
equally-utilized habitats on the Millville site were nearer to 
the second closest foraging area than were under-utilized 
habitats (Table 36). Nest site quality as a function of% cover 
and distance to food sources will be discussed below in relation 
to reproductive success. 
Reproductive performance.- My results concerning the timing 
of reproductive events of the magpies were similar to those in 
the literature for tree-top sitting (Holyoak 1974), nest-building 
(Jones 1960, Erpino 1968b, Mugaas and King 1981), clutch 
initiation (Kalmbach 1927, Erpino 1968b) and hatching date (Jones 
1960). Mean clutch size, number fledged and number 
fledged/successful nest are generally higher in Black-billed than 
in European and Yellow-billed magpies (Table 37). Mean number 
fledged, mean number fledged/successful nest and% success (56%) 
were slightly lower in my study than in earlier works (Dice 1917, 
Jones 1960, Johnson 1972), but the differences were probably 
insignificant. 
Renests occurred in 9 cases, all following depredation of 
eggs and averaged fewer eggs and fledglings than initial nests. 
Jones (1960) stated that renests were smaller and not as 
successful as earlier attempts and both Erpino (1969) and Mugaas 
and King (1981) reported only one renest in their studies. 
Erpino stated that renests never followed loss of young. 
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Table 36. Distance to nearest and next closest foraging sites from 
Black-bi 11 ed Magpie nests by habitat types . 
Area 
Millville 
Richmond 
Habitat 
. a 
mnemon, c
SRO 
JMS 
LJS 
MJS 
MHS 
SMC 
LMC 
MMC 
LS 
Use 
categortb 
M 
E 
L 
L 
L 
E 
E 
E 
E 
Mean distance 
to nearest 
4 
3 
0 
0 
5 
6 
10 
4 
4 
(m) 
aSee Tables 15 and 16 for habitat types. 
Mean 
next 
distance to 
nearest 
36 
69 
159 
218 
58 
38 
46 
23 
77 
(m) 
bM-indicates used more than expected, E-indicates used in proportion 
with availability, L-indicates used less than expected. 
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Table 37. Reproductive variables of Pica species. 
Clutch size: 
Pica £.· hudsonia 
Incubation (days) 
f. £.· hudsonia 
p. £.· ~ 
Mean 
6. 5± l. 2 
6.2±1.3 
7.1±1.l 
6.5 
6.2 
7.2 
6.4 
6.8 
5.7 
6.4 
5.6 
17-18 
18.7±1.8 
18 
17-18 
17-18 
No. nests 
191 
18 
73 
684 
285 
22 
20 
13 
35 
52 
14-
116 
28 
Reference 
present study 
Mugaas and King 
Johnson 1972 
0'Halloran 1961 
Jones 1960 
Davis 1955 
Evenden 1947 
Dice 1917 
Baeyens 1981 b 
Hogstedt 1981a 
Holyoak 1974 
present study 
Johnson 1972 
Erpino 1968b 
Jones 1960 
Brown 1924 
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1981 
Table 37. continued. 
Mean 
Number fl edged: 
f. _p_. hudsonia 2.2±2.3 
3.3 
2.9 
2.9 
P. _p_. pica l.O 
l. 7 
0.8 
2.5 
P. nuttalli 1.6 
Number fledged/successful 
nest: 
f. _p_. hudsoni a 
P. _p_. pi ca 
4 . 0± l. 7 
4.8 
2.6 
l. 9 
3.2 
No. nests 
191 
73 
285 
13 
73 
52 
33 
14 
31 
107 
8 
28 
14 
11 
Reference 
present study 
Johnson 1972 
Jones 1960 
Dice 1917 
Baeyens 1981b, calculated 
from Table l, page 59 
Hogstedt 1981a 
Vines 1981, recalculated 
Holyoak 1974 
Verbeek 1973 
present study 
Dice 1917 
Baeyens 1981b 
Vines 1981, recalculated 
Holyoak 1974 
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Table 37. continued. 
P. nuttalli 
% nests successful: 
f. Q_. hudsonia 
P. Q_. pi ca 
P. nutta 11 i 
Mean No. nests Reference 
3.0 
56.0 
61. 5 
38.4 
42.4 
78.6 
54.8 
17 
-----------
Verbeek 1973 
present study 
Dice 1917 
Baeyens 1981b 
Vines 1981 
Holyoak 1974 
Verbeek 1973 
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Effects 
success.- A 
of season. 
significant 
A: Clutch 
correlation 
initiation, size and 
existed between date of 
clutch initiation, clutch size and number of fledglings produced, 
with earlier nests more successful. Later clutches also tend to 
be smaller in European Magpies (Holyoak 1967), Great Tits (Parus 
major; Perrins 1965, Dhondt and 0laerts 1981), Tree Swallows 
(DeSteven 1978), Snow Goose (Finney and Cooke 1978), Wheatears 
(0enanthe oenanthe; Brooke 1979), American Goldfinches (Spinus 
tristis; Middleton 1979), and other species (Klomp 1970). 
The timing and size of clutches are the result of a balance 
between opposing factors. A female should delay laying in order 
to accumulate sufficient internal resources for a large clutch, 
but earlier fledging may enhance offspring survival (Loman 1982). 
The latter factor may be influenced by less food for later broods 
or incr eased predation as the season progresses. The size and 
timing of clutches are functions of resources available prior to 
laying, and the individual females' ability to exploit those 
resour ces. 
Food supplies available for egg production by magpies, i.e., 
food in excess of the quantity necessary for survival, may be 
low. Experimentally provisioned European Magpies laid earlier 
(Hogstedt 1981a), as did Hooded Crows (Yom-Tov 1974, Loman 1980) 
and Kestrels (Falco tinnunculus; Dijkstra et al. 1982). The 
mean weight of 166 Black-billed Magpie eggs from northern Utah 
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equalled 9.41 gm (Lee Jones, pers. comm.) and the average female 
weighed 166.7 gm. A clutch of 6 = 56.5 gm, 33.9% of female body 
weight, and 7 eggs= 65.9 gm, 39.5% of female weight. While 
these are not extremely large percentages of female body weight 
(see Perrins 1970), acquiring sufficient resources to commence 
early laying may be difficult for females, especially in the 
dense populations on both study areas. Courtship feeding by the 
male (Erpino 1968b) during this period may be an adaptation to 
permit earlier laying by females (Royama 1966, Perrins 1970). 
Earlier fledged young should have advantages similar to those 
proposed for Great Tits (Garnett 1981), Manx Shearwaters 
(Puffinis puffinis; Perrins 1966), Kestrels (Cave 1968), and Pied 
Flycatchers (Ficedula hypoleuca; Perrins 1970), which include : 
~) the ability to survive short food shortages, b) higher 
dominance status, c) less depleted food supply, or d) increased 
capability to withstand rigors of migration or severe winter 
condit i ons. 
Effects of season: B. ~rood reduction.- Brood reduction is 
hypothesized to be an adaptation to unpredictable food supplies 
for nestlings (O'Connor 1978, 1979). If food is sufficient all 
nestlings survive; if parents are unable to supply all young, the 
smallest or weakest may starve. The process has been reported in 
a wide array of avian species from larids (Black-headed Gull, 
Larus ridibundus, Lundberg and Varsanen 1979) to passerines 
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(Great Tit, Van Balen 1973; Common Grackle, Quiscalus quiscula, 
Howe 1976; McConnell's Flycatcher, Pipromorpha macconnelli, 
Willis et al. 1978). Sibling competition and aggressiveness 
largely determine order of feeding in the South Polar Skua 
(Catharacta maccormicki, Proctor 1975), Osprey (Pandion 
haliaetus, Poole 1982), and in numerous other species (Werschkul 
and Jackson 1979, Ricklefs 1982). Early hatched young enjoy a 
fortuitous advantage in size, and probably aggressiveness, over 
later brood-mates in the Curve-billed Thrasher (Toxostoma 
curvirostre, Ricklefs 1965), Mourning Dove (Holcomb and Jaeger 
1978), and Red-winged Blackbird (Strehl 1978). 
Brood reduction occurred in the dense populations of 
Black-billed Magpies that I studied. Young were lost from 48% of 
nests, and the most frequently removed nestlings were the 
late-hatched and/or lightest. Young were usually lost at 7-10 
days of age, the period of greatest weight gains (Linsdale 1937), 
and probably the most demanding time for adults. While no 
instances of brood reduction in Black-billed Magpies have been 
documented previously, Johnson (1972) noted the occasional loss 
of the smallest, last-hatched chick from nests, and Brown (1924), 
Goodwin (1976), and Hogstedt (1981a) noted its occurrence in 
European Magpies. Hogstedt found that young magpies starved 
during inclement weather which reduced invertebrate availability, 
and that experimentally provisioned broods suffered fewer 
reductions than controls. By initiating clutches early, birds on 
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both my areas could antedate the worst period of brood reduction. 
Food availability probably decreased during the nestling period, 
especially as the number of fledglings increased. Kalmbach 
(1927) and Owen (1956) reported that lepidopterous larvae and 
pupae were, by%, the single most important food items, 18 and 
46%, respectively, fed to nestlings. Johnson (1972) found, in 
southeastern Washington, that the family Noctuidae comprised 
94.7% of the Lepidoptera fed to nestlings. Most of the noctuid 
species in the Great Basin hatch, or emerge as overwintering 
larvae, early in the spring, take advantage of the green growth, 
and then become inactive in a diapause stage prior to pupating 
later in the summer (Hardwick 1971). Many of the common species, 
Pseudaletia unipuncta, Euxoa messoria, Agrotis orthogonia, follow 
this pattern and become inactive in May prior to high summer 
temperatures (Davis and Satterthwait 1916, Seamans and McMillan 
1935, Guppy 1969, Cheng 1971). Availability of these species to 
magpies must also decline as the larvae enter diapause. 
Orthoptera, Coleoptera and Diptera (usually maggots from carrion) 
were the other main components of nestling diets (Kalmbach 1927, 
Owen 1956, Johnson 1972). As the season progresses many of these 
may become too chitinous or toxic for efficient digestion by 
nestlings. Perrins (1976) found that caterpillars late in the 
season may contain high concentrations of tannins which makes 
them less digestable by nestling Great Tits, and Johnson (1972) 
found that chitinous insect parts were undigestible by adult 
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magpies. 
In addition to a probable absolute, and possible 
qualitative, food shortage as the nesting season progresses, 
foraging time available to adults may decrease due to thermal 
constraints. Mugaas and King (1981) discovered that warm ground 
was a significant source of thermal stress for magpies in 
southeastern Washington. From May to September magpies were 
limited by high ground temperatures in the quantity of time they 
could remain on the ground before experiencing heat stress. 
Birds frequently needed to retire to elevated perches or shade to 
cool off. When the ground was very hot, magpies moved into dense 
shade and did not forage (Mugaas and King 1981). Yellow-billed 
Magpies also restricted foraging on hot days to short periods 
after dawn and before dusk (Verbeek 1973). This thermal 
constraint limited foraging time (Mugaas and King 1981) and 
possibly the entire sequence of reproduction. Late nests may 
suffer increased food shortage and brood reduction from thermal 
constraints on adult foraging even if an absolute food shortage 
does not exist. This same constraint must also limit the time 
span for initiation of renests to a relatively short period 
following loss of eggs as previously discussed. 
Effects~ parental age.- Erpino (1969) found that juvenile 
male Black-billed Magpies generally did not breed. Most 
non-breeding European and Yellow- billed magpies were also 
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juveniles (Verbeek 1972, Holyoak 1974, Baeyens 1981a, Hogstedt 
1981a). Approximately 40% of the breeding birds on both of my 
study areas were juveniles (Table 29). Parental age was related 
to both habitat occupancy and reproductive performance. Adults 
initiated clutches earlier, produced larger clutches, fledged 
more young per nest and enjoyed greater nest success than 
juvenile pairs (Table 31). Differences in reproductive 
performance between age classes have been reported for numerous 
species (Ori ans 1969, Blus and Keahey 1978, Harvey et al. 1979, 
Crawford 1977, Pugesek 1980, Ross 1980, O'Connor 1982). Adults 
may be more experienced and efficient foragers (Ross 1980, 
Pugesek 1980), provide increased reproductive effort, i.e., risks 
taken and energy expended (Pugesek 1980), or be physiologically 
ready to breed earlier as Erpino (1969) found for male magpies. 
Gonadal development in juvenile males lagged that of adults. 
Adult pairs nested in over-utilized habitat more often than 
expected (Table 30). Baeyens (1981a) recognized 2 types of 
territory, class I and class II, based on percent cover and 
proxi mity to Carrion Crow nests. Class I territories usually had 
more cover and were farther from crow nests than class II 
territories. There was a significant difference between age 
classes in territory occupancy. Juvenile European Magpies most 
often occupied class II sites and then moved, when possible, to 
class I areas for the next breeding season. The influence of 
territory quality on reproductive success has received 
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considerable attention (Krebs 1971, Zimmerman 1971, Pulliam et 
al. 1972, Gibo et al. 1976, Roell 1978, Hogstedt 1980, 1981b, 
Patterson 1980, Trivelpiece et al. 1980, Baeyens 1981a, Lewis 
and Zwickel 1981). Many of these studies have focused on food 
resources available within territorial boundaries as measures of 
quality. Black-billed Magpies, however, did not restict foraging 
to the immediate vicinity of their nests. Differences in 
territory quality may nontheless be a function of food 
availability, but influenced primarily by distance to food 
sources and, in turn, the amount of time parents spend away from 
the nest site influencing risks of predation. 
Effects of habitat.- While statistical differences were 
generally not apparent, there were overall trends for earlier 
nesting, increased clutch size, and greater number hatched and 
fledged in over- and equally-utilized habitats in comparison to 
under-utilized habitats (Tables 26 and 27). Nest success was 
significantly less in the under-utilized habitats on both areas 
(Table 28). 
Juvenile birds were over-represented in the under-utilized 
habitats and exhibited lower reproductive success. There appears 
to be a relationship between the low cover of these sites and 
their relatively greater distances to food sources (Table 36) to 
increased predation, which was proportionally higher in the 
under-utilized habitat on the Richmond area, but not on the 
100 
Millville area. While no differences in nest visibility between 
habitats was detected, nests in small patches of cover (see Table 
22) may be more readily discovered and penetrated by crows and 
weasels than nests in larger patches. Nest vulnerability would 
be intensified where parents spent considerable time foraging at 
a distance (Yom-Tov 1974, Hogstedt 1981a, Martindale 1982). 
With the dense population of breeding birds on both areas, 
juveniles faced a difficult task in securing a nest in the more 
desirable habitats occupied by adults. Differences in habitat 
quality were, however, too small to deter breeding by juveniles. 
There were differences in quality and productivity between 
habitats and most juveniles probably shift to better quality 
sites for their second breeding attempt, a situation similar to 
that described by Baeyens (1981a). 
Interseasonal Relationships 
Of the 6 adult male magpies observed in agonistic encounters 
with conspecifics at winter bait stations, 4 remained as breeders 
on the areas. These birds were similar to other adult males in 
reproductive variables and are believed to represent adult males 
in general. There appeared to be no relationship between winter 
dominance status and nesting habitat occupied, reproductive 
performance or success for adult males. This is attributed to 
their non-flocking winter existence and the asymmetry in net 
benefits previously discussed. Juvenile males did exhibit 
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differences in dominance ability at winter stations and the 
following discussion applies strictly to this age class. 
Habitat occupancy.- While no 
existed between habitats occupied 
juvenile males, there was a trend for 
occupy under-utilized habitats. 
statistical relationship 
and dominance status of 
less dominant 
Dominant bi rd s, 
birds to 
through 
increased access to winter food, may have more time to search for 
nest sites, may be physiologically primed to co1M1ence breeding 
functions (tree-top sitting, courtship) earlier, and should 
select the best quality sites available to them. In European 
Magpies, 80% of the dominant top third, 53.3% of the middle 
third, and only 7.1% of the lower third of non-breeder flocks 
became territorial as juveniles (Baeyens 1981a). She also 
reported that higher ranked males began searching for nest sites 
earliest. Knapton and Krebs (1974) removed breeding Song 
Sparrows and found that replacement juvenile males were those 
that had been dominant in winter flocks. 
The inverse relation between distance from bait site to 
future nest site and dominance status also indicated that 
juvenile males may have selected familiar sites close to winter 
food supplies. Perhaps the influence of prior residency is 
important as in male Canaries (Shoemaker 1939), Rock Doves (Noble 
et al. 1938), Blue Tits (Parus caeruleus; Colquhoun 1942), 
Dark-eyed Juncos (Sabine 1949), and Jackdaws (Roell 1978). 
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Dominant juvenile males may also have identified areas close to 
bait stations as favorable nesting sites due to the continuous 
food availability. Less dominant birds, slower in reaching 
physiological readiness to begin courtship and pair formation, 
may be both temporally and socially forced to settle in less 
utilized habitats. 
Reproductive variables.- As the% dyads won increased in 
juvenile males, date of clutch initiation decreased, suggesting 
that dominant birds were physiologically ahead of less dominant 
birds and that the required synchrony between pair members 
proceeded at an earlier date. This relationship was not a 
function of female age. In 9 pairs with known female age, 8 were 
juveniles. Similar relationships between dominance and timing of 
breeding have been reported in Mourning Doves, where the most 
dominant males of captive flocks cooed and nested earliest 
(Goforth and Baskett 1971), and in Japanese Quail (Coturnix 
coturni x japonica; Benoff and Rice 1980). 
While there were no significant relationships between 
dominance and clutch size, number fledged or% success (Table 
32), perhaps due to small sample size, offspring of dominant 
males should fledge earlier than young of more subordinate birds. 
I did not have sufficient data to test this directly, but for the 
entire study date of initiation was correlated with date fledged. 
The young of earlier nests of dominant parents may have survival 
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advantages post-fledging, as previously discussed. 
Nestling weight.- Weights of hatching-day nestlings were 
positively correlated with dominance status of the male parent 
(Table 33). Heavier day 0 hatchlings are the product of heavier 
eggs in the Great Tit (Schifferli 1973), Tree Swallow (DeSteven 
1978), Snow Goose (Ankney 1980), and Osytercatcher (Haematopus 
ostralegus, Safriel 1981). Heavier eggs result from either 
genotypic differences among females or phenotypic adjustment of 
egg weight to food supply, clutch size or laying order (Kear 
1965, Van Noordwijk et al. 1980). 
Clutch size was not related to dominance status and laying 
order was not important in intra-brood comparisons; hence 
differences in egg weight (hatchling weight) must be related to 
genotypes of females, food acquisition, or both. Genotypic 
variations among females related to both egg weight and mate 
selection (for dominance status) may potentially exist, but 
examination of such variation is impossible with the present 
data. 
A more parsimonious explanation invokes increased food 
acquisition for mates of dominant males. European Magpies 
provisioned with food laid heavier eggs than controls (Hogstedt 
1981a) when under relatively mild pressures from low population 
density. Characteristics of dominant males and their territories 
may influence the quantity of food acquired by females. 
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High-quality territories may provide improved foraging and/or 
access to foraging areas. Dominant males also have access to 
these resources and may supply a greater proportion of their 
mates' requirements through courtship feeding than do less 
dominant males. The qualities that determine dominance in winter 
flocks may also enable dominant males to function as more 
effective mate-guards than subordinate birds. Birkhead (1981, 
1982) described mate-guarding in European Magpies as a mechanism 
to prevent kleptogamy (Gowaty 1982) by neighboring males. 
Mate-guarding was observed during my study, but no quantitative 
data were recorded. Under the dense populations on both areas, a 
dominant male may more effectively prevent harrassment of his 
mate than less dominant males, allowing the female to feed more 
efficiently. Any or all of these hypotheses may apply to 
magpies, but data to test specific hypotheses are inadequate. 
Dominance of juvenile males also was related to weights of 
offspring on days 10 and 15 of nestling age. This may be due, in 
part, to earlier nesting by dominant pairs. Foods for 
earlier-hatched broods are in adequate supply, and early nesting 
may antedate constraints on ground foraging. Note also that all 
K values in Table 33 are positive, indicating a continuous, if 
not always significant, relationship toward heavier nestlings 
with increasing dominance status of male parents. If this 
tendency continued throughout the brood period, a survival 
advantage may accrue to heavier fledglings of dominant males. 
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Great Tit survival is directly correlated with 
in some years (Lack et al. 1957, Perrins 
fledgling 
1965). 
weight 
Perrins 
theorized that heavier chicks have greater fat stores which 
increase probability of survival immediately post-fledging, when 
a large proportion of juvenile mortality normally occurs. 
Garnett (1981) found that heavier Great Tit chicks did have 
larger fat reserves, but of such small quantity as to be 
unimportant for more than 
environmental conditions a 
extremely significant. In 
a few days. However, under certain 
day or 2 of reserves could be 
Co1'1111on Grackles fledging weight is 
correlated with both short- and long-term survival "and therefore 
indirectly is correlated with fitness" (Howe 1976). Stored fat 
reserves enable young to withstand stresses associated with 
fledging: increased activity, irregular feeding, and exposure to 
unfavorable weather (Howe 1976). Heavier fledgling weight 
coupled with earlier fledging may provide offspring of dominant 
magpies an important survival advantage over young of less 
dominant birds. 
the 
Relationships between breeding season and 
conclusions discussed previously, that 
winter.- Two of 
fledging date and 
weight are important to survival, may also be examined with 
respect to Howe's (1976) contention that they should also be 
correlated with relative fitness. Offspring of juvenile males 
under study were rarely observed on the study areas and no direct 
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measurements of their survival, later dominance status or 
reproductive success were obtained. However, of all the 
nestlings banded in 1979, 18 were subsequently recaptured during 
the winter of 1980, sexed as males, and observed in agonistic 
encounters at winter bait. The parental lineages of these birds 
are largely unknown, but I assume that they were representative 
of the juvenile males produced on the areas. 
Fledging date and subsequent winter dominance were 
positively related (P=0.066) for these 18 males; the earlier were 
dominant in a greater% of dyads. Kikkawa (1980b) reported the 
same results for Silvereyes. Two factors could influence this; 
earlier fledged birds may acquire more experience and/or were 
probably larger in size and weight throughout the summer and fall 
fledgling growth period. The significance of weight has been 
previously demonstrated within groups of juvenile males and the 
psychological experience of winning encounters is positively 
reinforcing, with victors tending to continue winning (Collias 
1943, Landau 1951, Thompson 1960, Parsons and Baptista 1980). 
This suggests that for juvenile male magpies, dominance and its 
attendant benefits are based largely on weight in a 
self-perpetuating cycle; mates of dominant birds lay earlier and 
produce earlier, heavier fledglings which become dominant the 
subsequent winter,~ infinitum. Heritability values for weight 
have been calculated as 0.59 for Great Tits (Van Noordwijk et al. 
1980) and 0.20 for poultry (Learner and Cruden 1960, in Garnett 
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1981). 
A complicating factor in this simple scenario is that within 
all broods a weight hierarchy existed and, among 18 juvenile 
males tested, rank within the sibling hierarchy was positively 
correlated (P<0.003) with % dyads won the following winter. 
Sibling aggressiveness is hypothesized to be a dominant factor in 
the evolution of avian growth rates (Ricklefs 1982) and in 
multi-member broods may have forced sibling growth rates 
maximized (Werschkul and Jackson 1979). Within a 
to be 
brood of 
Black-billed Magpies, slightly asynchronous hatching and sibling 
aggression probably maintains a weight hierarchy and may also 
establish an intra-brood social dominance hierarchy as well. 
Both fledging date and rank in a brood hierarchy provide 
individuals with similar components of experience and weight, but 
fledging date was not significantly related to rank (p>0.327). 
The benefits of early fledging in relation to dominance have been 
discussed. As a heavier bird in a brood, the individual gains 
experience in being dominant over lighter and smaller siblings. 
Once social relationships are learned, they are not quickly 
extinguished (King 1965). In Red Grouse and Japanese Quail, the 
brood period was important in determining the dominance status of 
individuals for future encounters and was related to the number 
of broodmates (Boag and Alway 1980). Status was learned and 
reinforced in the brood, and the number of siblings allowed a 
bird to dominate, or be dominated by, more or fewer individuals. 
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The lightest offspring of dominant parents, because of their 
relatively low weight and low position in the brood hierarchy, 
may be subordinate birds later in the year. Similarly, the 
heaviest young of a brood from subordinate parents may attain 
much higher status than predicted based strictly on date fledged 
or parental status. Among magpies, number of broodmates was not 
related to subsequent dominance status (K=2, n=l8, p>0.470). 
Dominance ability and aggressiveness do have genetic 
components (Craig and Baruth 1965, Craig et al. 1965, Harrington 
1973, Moss and Watson 1980, Boag and Alway 1981). Tindell and 
Craig (1960) found genetic differences in aggressiveness among 8 
families of chickens with different sires. Heritability of 2 
scales of aggressiveness in chickens was 0.22 and 0.18 (Guhl et 
al. 1960). Komai et al. (1959) estimated heritability for 2 
measures of dominance in chickens as 0.30 and 0.34. Dominance 
relationships among magpies are probably in part genetically 
determined through inherited differences in body size and 
aggressiveness, but social relations appear to be mediated 
through phenotypic responses to the social and physical regime in 
which they occur. 
clutch initiation 
Factors such as food supply for egg formation, 
date, 
rank within the brood 
juvenile birds. 
have 
food for nestlings, fledging date, and 
impacts on the future status of 
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CONCLUSIONS 
Dominance and social organization have often been 
incorrectly used as synonyms (Rowell 1974). Social organization 
refers to the structure of a society and should be viewed as "an 
adaptive solution to the ecological problems faced by the 
individual members of that society" (Emlen 1981, p. 401). 
Dominance relationships occur as a product of the degree of 
gregariousness of the species, which ultimately depends upon the 
distribution of resources, competitors and predators (Crook 1965, 
Emlen 1981). My research has examined social dominance and 
territoriality in an attempt to integrate these influences on the 
relative fitness of Black-billed Magpies. The functions of 
winter flocking, per se, were not investigated. 
Spacing systems and territory size usually are functions of 
food resources (Stenger 1958, Crook 1965, Pleasants 1979). 
Densities of nesting pairs of magpies on both study areas 
exceeded any previously described, but territorial aggression was 
rare. Pleasants (1979) demonstrated that abundance of nest sites 
and food can act in opposition when influencing spacing patterns. 
When food density in the vicinity of the nest site is high, Type 
A territories (exclusive foraging and nest site) should exist 
regardless of bird density. If food density is low, Type B 
territories (nest site only) should occur. Further, when 
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suitable nest sites are scarce Type B territories may transmute 
to coloniality as bird density increases. This may be the 
present arrangement in Yellow-billed Magpies, which nest 
colonially and forage over large areas due to low food supplies. 
European Magpies are the opposite and possess Type A territories. 
Black-billed Magpies appear to be extremely responsive to 
increased food availability and, on my study areas, maintained 
densely - packed Type B territories. Food densities in the 
immediate vicinity of nests must have been insufficient, or 
population densities were too high, to allow defendability of 
Type A territories. 
the Black-billed 
In an omnivorous, egg-eating species such as 
Magpie, colonial nesting may be impossible 
without additional behavioral adaptations. 
Adults clearly were superior to juveniles in breeding 
habitat occupancy and reproductive performance, but not in winter 
intraflock encounters. Adult and juvenile magpies appeared to 
exhibit different social systems during the winter. Differences 
between age classes in social dominance may have resulted from 
asymmetric value of resources, a concept not, as yet, 
sufficiently validated. This study did not adequately address 
social relations within adult age classes or between sexes. 
Studies based on monitoring free-living individual birds 
throughout a yearly cycle are notably few. In addition to those 
previously mentioned (Carrick 1963, Watson and Moss 1972, Roell 
1978), Patterson (1977) described the social hierarchy in 
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wintering Shelducks in relation to breeding success, but his 
conclusions were confounded by differences between age classes. 
Vines (1981) observed European Magpies for 18 months, noting 
aggression in winter flocks, territorial establishment and 
nesting success in relation to environmental variables. Precise 
social relations between individuals, however, were not 
determined because individual birds were not marked. 
Individuals within flocks of juvenile magpies did exhibit 
differences in social dominance. The concept of dominance is 
useful only if it can be used to predict an array of social 
phenomena (Richards 1974). Dominance in juvenile male 
Black-billed Magpies, as measured by% dyads won, correlated not 
only with access to food during winter, but also to subsequent 
breeding habitat selection, date of clutch initiation and 
fledgling weight. Dominant birds tended to secure habitats more. 
typical of those occupied by adults, which may reduce risks of 
predation. Adequate food acquisition for young was related to 
early clutch initiation which preceeded thermal constraints on 
ground foraging and food depletion as the season progressed. 
Earlier and heavier fledglings should possess advantages in 
immediate post-fledging and long-term survival (Howe 1976, 
Garnett 1981). 
This study has documented, for the first time in a 
free-living population, relationships between characteristics of 
nestlings and their future dominance status. Date of fledging 
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and rank in the brood were both related to future dominance. 
Kikkawa (1980b) also correlated fledging date with dominance, but 
compared Silvereyes fledged early in the season (October and 
January) to those fledged in May. All magpies in my study 
fledged within a 1-month period in May and June. Rank in the 
brood probably provides a psychological construct for relations 
with conspecifics based on size and aggressiveness. Experiences 
of bei ng more or less dominant among broodmates serves as a 
reference for later encounters. Earlier-fledged young have 
increased time for growth and have a size and weight advantage 
over later fledglings along with the advantage of more numerous 
social experiences. 
This research has demonstrated that dominance status of 
juvenile male Black-billed Magpies is associated with many 
factors related to relative fitness. The hereditary components 
of dominance may be important, but are moderated by environmental 
and social factors. Genotypes responsible for high social 
dominance ability under specific conditions may not be equally 
effective in different selective regimes (Craig et al. 1965), 
and changing environmental influences, such as catastrophic 
weather early in the breeding season, may maintain heterogeneity 
for the genetic components of dominance ability. 
Under conditions where very few juvenile magpies breed, due 
to exclusion by adults or habitat shortage, the importance of 
relatively high social status may be augmented in comparison to 
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this study and have a more pronounced influence on relative 
fitness. In a species with an annual mortality rate of 35-50% 
(Holyoak 1974, Hogstedt 1981b), the capacity to breed 
successfully as a juvenile must increase fitness. How dominance 
status, social relationships and reproductive performance change 
with adulthood are unknown. Long-term examinations of individual 
birds could provide considerable insight into the relative roles 
of genetics, learning and intraspecific competition on such 
relationships. 
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APPENDIX 
Table 38. Sex and age composition of Black-billed Magpies banded 
in northern Utah over 2 years. 
Number at Number at 
Time 12eriod Agea Millville Richmond 
5-78 to 8-78 A 2M 4F sub lM lF lU 
J 5U lF 42U 
N 26U 46U 
1-79 to 4-79 A lM 2F lM 
J lOM 3F 3U 
4-79 to 8-79 A 3M lF lU 2F 
J 2M 2F lF lU 
N 77U 146U 
12-79 to 4-80 A lM lF 3U 
J 8M 4F 9M lOF 3U 
u 
4-80 to 7-80 A lF 
N 37U 61U 
aA-adult, J-juvenile, N-nestling, U-unknown. 
bM-male, F-female, U-unknown. 
Total 
14 
48 
72 
4 
16 
7 
6 
223 
5 
34 
l 
98 
134 
135 
Table 39. Definitions of behavioral categories. 
Supersedence - 11A bird flies toward another, non-flying bird, lands 
within 0.6 m of it, and evokes escape within 1 second of arrival 11 
( Ba 1 ph 1975) . 
Pecking attack - A bird in a horizontal body posture rapidly 
approaches another to within 0.6 m and may deliver a peck or inten-
tion peck. This is probably identical to the bill-thrusting of 
Baeyens ( 1979). 
Ground approach - A bird walks of hops, but not in a horizon t al 
posture, to within 0.6 m of another and evokes response within 1 
second (Balph 1975). 
l·Jing flirt - "viings are quickly lifted out and in from the body 
just above the back11 (Baeyens 1979). 
Aerial escape - A bird flies away > 0.6 m from another (Balph 1975). 
Ground escape - A bird hops or walks away > 0.6 m from another 
(Balph 1975). 
Fight - Pecks, feather pulling, kicks, etc. may be exchanged between 
birds (see Baeyens 1979 for details). 
Other - A bird behaves in a manner not described above, or the 
behavior was unknown. 
Table 40. Won:lost records of Black-billed Magpies observed in agonistic encounters during 
the winter of 1979 on the Millville study area. 
W- a inner 055 034 056 060 059 051 057 054 976 979 063 037 970 unknown 
055 JM l l 3 4 21 
034 JM 9 
056 JM l 2 10 
060 JM 3 
059 JM 3 2 
051 JM 2 
057 AM 1 4 18 
054 JM 2 10 
976 AM 2 
979 JU 2 
063 JF 
037 JM 16 
970 AM 
unknown 5 2 2 2 l 12 l 
...... 
w 
°' 
Table 40. continued. 
aJ-juvenile, A-adult, M-male, F-female, LI-unknown. 
Table 41. Won:lost records of Black-billed Magpies observed in 
agonistic encounters during the winter of 1979 on the 
Richmond study area. 
Loser 
Winner a 984 033 956 985 006 033 913 unknown 
984 JM 9 
003 JM 8 
956 JM 8 
985 AF 1 
006 JF 3 
033 JU 
913 JU 1 
unknown 2 2 4 4 
aJ-juvenile, A-adult, M-male, F-female, U-unknown. 
138 
Table 42. Won:lost records of Black-billed Magpies observed in 
agonistic encounters during the winter of 1980 on the 
Millville study area. 
Lour 
Winner• 586 620 ~ ~ 080 094 074 20 fil 057 0)7 ill. 055 2.t6 059 ~ 5S6 IB 196 296 587 ~ 062 ~ 
186 J• 
620 J• 
146 J• 
58'! J• 
080 J• 
094 J• 
074 JI< 
247 J" 
119 J• 
017 A-" 
OJI A• 
156 J 
015 A-" 
246 J• 
019 A-" 
011 A 
556 J 
564 J 
196 AF 
296 JI< 
187 Jf 
517 Af 
062 Af 
unknown 2 11 · 1 12 11 12 20 
19 
29 
JO 
JI 
14 
36 
12 
20 
18 
19 
139 
Table 43. Won:lost records of Black-billed Magpies observed in 
agonistic encounters during the winter of 1980 on the 
Richmond study area . 
140 
Winner• 585 592 143 099 230 Ill IOI 168 239 259 618 229 968 236 599 594 612 590 6~ 220 616 136 591 1-b 235 602 174 ill lli 593 unknown 
585 JM 16 
592 JM 
143 JM 
099 JM 
230 JM 
II 1 JM 
101 JH 
168 JM 
239 JH 
259 JM 
618 JM 
229 JU 
968 AF 
236 JM 
599 AM 
594 AM 
612 AF 
590 JF 
605 JF 
220 JU 
616 JF 
136 JM 
597 JU 
1-b 
235 AF 
602 JF 
174 J' 
611 JH 
615 JF 
593 AU 
unknown 
14 
'J-juvtn1lt. A-•dult. M-Nlt, f-fff'l\t, U-unknown. 
15 
17 
19 
30 
33 
22 
19 
33 
II 
8 
Table 44. Nest chronology of Black-billed Magpies on 2 study areas in northern Utah during 
1979 and 1980. 
Millville Richmond 
No. 1979 No. 1980 No. 1979 No. 1980 
Mean date 1st egg 30 14-16 April 27 13-17 Apri 1 60 12-14 April 55 13-16 April 
(range) (26 March-9 May) (22 March-1 May) ( 1 Apr i 1- 16 May) (27 March-4 May) 
Mean date hatched 26 8- 9 May 40 7 May 49 6- 8 May 35 7- 8 May 
(range) (20 April-5 June) (16 April-24 May) (4 April-6 June) (22 April-25 May) 
Mean incubation in days 23 16.6-18.4 39 16.9-17.8 24 16.4-18.9 30 17.1-17.9 
(range) (15-22) (14-20) (14-22) (14-22) 
Mean date fledged 18 31 May 28 2 June 20 29-30 May 
(range) (16 May-12 June) ( 11 May-13 June) (20 May- 8 June) 
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